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Making Things ‘Too Good 


HERE was a thought in the edi- 

torial pages of Power some weeks 
ago that deserves reiteration and em- 
phasis. 


It was to the effect that things can 
be made too good for the purpose they 
are to serve. 


We are in a state of development, of 
evolution, of transition. Apparatus 
is put out of business while it is still 
in excellent usable condition by the 
appearance of something so much bet- 
ter that we cannot afford to continue 
to use the old. 


I yield to nobody in appreciation of 
craftsmanship, in insistence upon qual- 
ity, in admiration for precision and 
finish and in preference for the best. 


But good sense and efficient manage- 
ment would adjust expenditure to 
purpose. 


A naval engineer once reported that 
it would pay to fit his condensers with 
silver tubes if it would stop pitting, 
corrosion and the necessity of tube 
renewals. 


For the ordinary case the extra cost 
of superior material is so small a pro 
portion of that of putting it into the 
job as to be cheap insurance against 
damage or interruption of service. 


But to put all available resources in 
the way of expensive material, all the 
constructive expedients in the way of 
sturdiness and endurance, all the pre- 
cision and finish that make a machine 
good for fifty years on something that 
is likely to be only a stop-gap in the 
process of development of an art, in- 
dustry or system, would be like putting 
all the elements of permanency and 
appearance into the temporary struc- 
ture that enables traffic to cross a 
stream while a new bridge is being 
constructed. 


“Good enough” and ““That will do” 
are frequently used to excuse medioc- 
rity or worse, but 
there is evidently a 
legitimate applica- 
tion for them. 


We 
| 
: 
J 
3 


A.S.M.E. 
Student Activity 


OW REFRESHING it is to see the 

interest of the older engineers in the 
younger men and students of the profession. Although 
the American Society of Mechanical Engineers may be 
no more active than others in the effort to help engi- 
neering students, their outstanding sincerity of purpose 
is again exemplified in the splendid students’ meeting 
held in conjunction with the recent sessions at French 
Lick, Ind. 

Several student papers were delivered before a large 
audience and a group of judges. The quality of the 
manuscripts and. their presentation are deserving of spe- 
cial comment, and the student section of the A.S.M.E. 
should be gratified and encouraged in its purpose. The 
society is doing a splendid work. 


Turbine Blade and Bucket 


Troubles Decrease 


OR SEVERAL years past, the Prime 

Movers Committee of the National Elec- 
tric Light .\ssociation has reported the results of surveys 
of operating data concerning turbine units. That these 
reports are of interest to utility operators is evidenced 
by the increasing co-operation given the committee, there 
being 50 per cent more units reported in 1929 than in 
1925. 

These data showed that, excepting overhaul periods, 
the greatest machine outage was caused by blading 
trouble. Extensive research effort has been directed 
to the problem of finding more suitable blade material, 
better fastening methods and stronger blade form. The 
turbine operating data for 1929 seem to indicate that 
these blade researches have borne some fruit. 

In 1925 blade trouble caused outage to forty-seven 
per cent of the turbines reported, whereas the report 
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for 1929 indicates that only eighteen per cent of the 
turbines suffered outages from this cause. Though the 
improvement is large, too optimistic a view should not 
be taken, since of the total turbine outage hours reported 
twelve per cent is due to blade and bucket trouble. 

The improvement in blades and buckets so far secured 
justifies the continued effort of the Prime Movers Com- 
mittee in publishing these surveys. 


Fusion-Welded Boiler Drums 
And the Boiler Code 


ONSIDERING the progress in the art of 
fusion welding during the past few years, 
and its rapid acceptance by so many industries, one is 


‘struck with the deviousness of the path and the multi- 


tude of snags on the way to its adoption in the con- 
struction of boiler drums. 

Time was when individual operation and other human 
factors so predominated in the fusion-welding processes 
that there was little or no assurance of the uniform 
production so necessary in boiler construction. Machines 
and operating procedure have since made possible a 
welding technique which assures good welds on a pro- 
duction basis. 

Hindrance to the adoption of welded boiler drums lies 
no longer in the welding operation per se, but in the 
difficulty of securing agreement as to what constitutes 
a proper code or specification for their manufacture 
and test. 

The Boiler Code Committee of the American Society 
of Mechanical Engineers has expressed its willingness, 
and even its desire, to formulate a suitable code, but 
points out the difficulty of doing so while the welding 
experts themselves have been unable to agree upon 
suitable procedure. 

Why, then, do not the interested boiler manufacturers 
endeavor to remove this obstacle? If, through a reason- 
able spirit of co-operation and compromise, they will 
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present a unanimously adopted and technically sound 
suggestion to the Boiler Code Committee, they will 
do a splendid service for themselves, for the Boiler 
Code Committee, and for the power field. Such an 
action is certain to clarify the atmosphere and to hasten 
the day when welded boiler drums will be generally 
accepted. 


The Gas-Diesel Engine 
Becomes an Actuality 


T VARIOUS TIMES Power has pointed 
editorially to the advantages of employ- 
ing, as occasion arises, natural gas as the fuel for diesel 
engines. A number of builders have constructed en- 
gines to operate with electrical ignition on the Otto 
cycle, when gas is available, to be converted later to 
compression-ignition with oil if gas becomes wholly 
or intermittently unavailable. This, however, involves 
loss of time in making the change, and if the same 
capacity is to prevail the engine must be built equally 
as strong as a diesel. 

As was pointed out, there is no constructional reason 
why gas should not be used in a diesel cylinder, with 
the engine operating on the compression-ignition prin- 
ciple. For engines provided with an injection-air com- 
pressor, the fuel change may be accomplished with 
ease. All that is necessary is to disconnect the fuel 
pump, connect the gas line to the compressor intake 
and governor control the gas flowing through the air 
line to the spray valve. 

Although this suggestion was pronounced absurd by 
one engine builder, it is gratifying to note that one user 
of many large air-injection diesels is now. arranging 
to change over to operation on gas, using this method. 

Mechanical-injection diesels where the governing is 
already obtained by variation in the needle-valve lift, 
need only add a motor-driven compressor and a small 
gas receiver. Engines using individual pumps and 
differential spray valves can easily modify the design 
by adding mechanically operated or hydraulically oper- 
ated spray valves. 

The many advantages of gas should hasten its ac- 
ceptance as an engine fuel. True enough, electrical- 
ignition gas engines cost less to build, but the higher 
efficiency obtainable with diesel compression ratios 
should justify the increased first cost, particularly so 
if due credit be given to the gas-diesel for its ability 
to use the more available of the two fuels, oil or gas. 
Some have advocated the use of butane or some other 
so-called “liquid natural gas” as an emergency fuel, but 
in many localities gas is procurable at a low price during 
the summer and is unobtainable at any price during the 
winter. The high cost of butane would make its use 
too expensive save for short emergency periods. The 
combined gas-oil diesel would overcome these difficulties. 

Since combustion of a liquid fuel entails a long pro- 
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gressive cycle of events, including atomization, penetra- 
tion and vaporization, before actual combustion occurs, 
the advantages offered by gas, which has already passed 
through most of this process before leaving the earth, 
should induce designers and builders of all types of 
diesels to make the slight modifications necessary to 
permit its use when desirable. 


A Milestone 
Of Engineering Education 


ROPS are perpetuated by returning to 

the ground as seed a certain fraction 
of each season’s harvest. It is fitting that fortunes 
accumulated through the application of scientific prin- 
ciples, and with the aid of men scientifically trained, 
should in part be re-invested for the advancement of 
research and educatiort. 

Such a gift was that made by the late James Ward 
Packard, automotive pioneer, to his alma mater, Lehigh 
University, “in partial payment of his debt” to her. 

Recently there was dedicated the magnificant Packard 
Laboratory of Mechanical and Electrical Engineering, 
the translation into steel and stone of a gift well above 
one million dollars. If Mr. Packard were alive today 
he would find cause for profound gratification in the 
building itselfi—a model of beauty, completeness and 


utility. He would probably find even greater satisfac- 


tion in the assurance of its effective devotion to re- 
search and the education of future engineers. 

With laboratory facilities decidedly inadequate, 
Lehigh had done a fine job; her graduates fill places of 
distinction in the industrial world. New facilities used 
with equal effectiveness will assure her an outstanding 
position. 

In a double ‘sense, the colorful dedication of the 
James Ward Packard Laboratory was a milestone in 
engineering education. Simultaneously it marked the 
beginning of a new era at Lehigh and a further crys- 
tallization of aims and methods in the training of en- 
gineers. The latter found significant expression in 
papers by leaders in industry and education. An inter- 
pretation of their views, presented in this number of 
Power, shows how closely the engineering schools of 
today are attuned to the needs of American industry. 


Vv 


POWER Stands for.. 


. Making Power When It Should Be Made 

. Buying Power When It Should Be Bought 
. Cheaper Power Through Modern Equipment 
. Easier Financing of Equipment Purchases 

. Better Use of Byproduct Heat and Power 

. Operating Methods That Save Money 

. Less Waste in Transmission and Application 
. Prevention of Smoke, Within Reason 
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Utility Operates 


Western 


The Point Breeze Plant is leased to the Consoli- 
dated Gas, Electric Light and Power Company 
of Baltimore, which sells power and steam to 
the Western Electric Company for process use 


HEN the design of the new plant of the West- 
W\ ern Electric Company at Point Breeze, Balti- 

more, Md., was started, a study was made 
comparing the cost of building and operating a complete 
private generating station with the cost of buying power 
and building a boiler plant for furnishing steam to proc- 
esses and for heating. 

The initial and ultimate electric and steam require- 
ments for the Point Breeze works were estimated on the 
basis of a scheduled building program and on data and 
records obtained from other manufacturing units of the 
company. It was impossible to set up a definite schedule 
of growth from the initial to the ultimate development of 
the plant, but it was assumed that the development of this 
project would extend over a period of fifteen years. 

The study was based on the initial and ultimate power 
and steam requirements shown in the table. 


Fig. 1 — Gross-sec- 
tion through Point 
Breeze plant. Fu- 
ture generating 
equipment is shown 
in dotted lines 


191: 


Forced 
fan 


A preliminary investigation led to the selection of a 
steam pressure of 375 Ib. and a final steam temperature 
of 700 deg. F. at the turbine throttle. The small amount 
of 200-lb. steam was to be supplied from a pressure- 


ELECTRICAL LOAD 


Initial Demand, Kw. 


Power for processes 
Power house auxil. & plant lighting. . 


Ultimate Demand, Kw. 
1,300 3,300 


STEAM LOAD 
Steam for Process 


100 lb. 200 Ib. 
Initial Demand Ultimate Demand Initial Demand Ultimate Demand 
44,000 Ib. hr. 71,000 Ib. hr. 11,000 Ib. hr. 21,000 Ib. hr. 


15 lb. Steam for Heating 
Initial Annual Consumption, lb. Ultimate Annual Consumption, lb. 
123,000,000 400,000,000 


reducing station with a desuperheater. The steam at 
100 Ib. and 15 lb. was to be supplied from one double- 
extraction condensing turbine and one single-extraction 
turbine exhausting at 15 pounds. 

It was proposed to install for the ultimate develop- 
ment five 13,000 sq.ft. boilers with superheaters, econ- 
omizers and air preheaters, with the generating equip- 
ment consisting of one 5,000-kw. single-extraction, non- 
condensing unit, one 7,500-kw. double extraction unit 
and four 10,000-kw. straight condensing units. 

There was conducted jointly with the H. K. Ferguson 
Company, builders of the plant, an investigation of the 

above outlined plan and 
various modifications 


thereof, together with a 
series of negotiations with 


4] the Consolidated Gas, Elec- 
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tric Light & Power Com- 
Switch house pany of Baltimore, which 

finally developed into a 

contract whereby the West- 

ern Electric Company was 

to build a complete boiler 

f i fe plant with the usual boiler 

< be auxiliaries and coal-han- 
rps, Y dling equipment and with 
MMATZA a switch house and future 
| turbine room so located that 

[Ike — | power could be brought in 
from the outside ; the power 

company was to operate 
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Plant 


By E. D. GEORGE and F. W. BUCK 
Mechanical Engineer, Chief Mechanical Enuineer, 
Western Electric Co. The H. K. Ferguson Co. 


Fig. 2—Boiler operating floor, 
showing instrument panel with 
push - button motor controls 


and maintain the plant, furnishing all steam required. 
This contract is for a period of five years, at the end of 
which time the Western Electric Company shall have 
the option of continuing the contract or completing the 
construction of the entire generating plant. 

The power house is constructed of such proportions 
that, should it be decided to generate electricity at any 
future time, it will be possible to install the necessary 
equipment in accordance with the above plan. The 
equipment as installed is shown in Fig. 1. 
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Because of the very low steam 
demands during the summer 
months, two 7,100 sq.ft. and one 
13,050 sq.ft. boilers were installed 
instead of the two 13,000 sq.ft. 
boilers contemplated. These 
boilers are built for the high pres- 
sure required for power generation, 
but during the life of the power 
contract the boilers will be operated 
at a maximum pressure of 250 Ib. 
The superheaters, economizers, air 
preheaters and induced-draft fans 
were omitted. The boilers are of 
the three-drum, bent-tube type and 
are arranged for firing either by 
stokers or by the unit system of 
pulverized coal. The settings are 
of a combined water-wall and sus- 
pended air-cooled tile construction 
and are completely inclosed with a 
sheet-steel casing. Multiple-retort 
stokers are installed below’ the 
initial boilers. 

Boiler feed water consists of 
heating and process returns, the 
small amount of make-up required 
being taken care of by a zeolite 
water softener. The small fluctua- 
tions in feed water demands are 
taken care of by a surge tank lo- 
cated immediately under the roof 
of the building. This is supple- 
mented by a_ soft-water storage 
tank in the turbine room basement. 
fmergency feed water is available 
from two separate city water mains. 

Coal storage space is provided in 
the yard, the stocking-out and re- 
claiming being accomplished by a 
cable drag scraper. The coal is 

handled from the yard 
or from cars by a 
duplicate installation 
of skip hoists and is 
distributed to the 
overhead coal bunker 
by tram cars. Ash is. 


Fig. 3—The power 
house has more the 
appearance of a 
utility central sta- 
tion than of an in- 
dustrial plant 
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sluiced and pumped to an overhead ash bunker over the 
railroad track, arranged for dumping to cars or trucks. 

On account of the extreme importance of uninter- 
rupted service, two steam headers are provided. These 
headers are connected to different sections of the boiler 
room header and extend from the power house through 
tunnels into the manufacturing plant. Steam for power 
house auxiliaries is taken from an independent loop 
connecting the two main steam headers. By this means, 
any valve or fitting, or any portion of these steam 
headers, may be repaired or replaced without interrup- 
tion to service. 

With the exception of boiler feed pumps, the boiler 
auxiliaries are all motor-driven, and, to insure a supply 
of steam in case of power failure, a house turbine- 
generator has been installed of sufficient capacity to 
keep two boilers in operation. 

An automatic elevator has been installed for services 
to the various floors and galleries in the building, and 
adequate office, lavatory and locker room space has been 
provided for the operating personnel. 

The entire steam generating equipment is operated 
by the power company, according to the terms of the 
lease. 

The switch house, operated by the Western Electric 
Company, is on the side of the future turbine room 
opposite the boiler house. This equipment has been 
so arranged that future generators may be installed and 
connected to the system with only minor changes in 
construction. 

The main control room overlooks the main turbine 
room. This will permit an unobstructed view of the 
turbines, should generating equip- 
ment be installed. 

Incoming power reeeived 
through three underground feeders, 
current being supplied at 13,200 
volts, 3 phases, 60 cycles. These 
feeders have sufficient capacity with 
adequate reserve for the _ initial 
power requirements, and provision 


required voltage by single-phase oil-immersed trans- 
formers. 

As bay water is required in the manufacturing plant 
it was decided, due to the possibility of the installation 
of turbines for power generation, to construct the neces- 
sary intake ducts for bringing bay water from the river 
to the power house. Due to the fact that these ducts 
pass under railroad yard and permanent road, they were 
constructed of sufficient capacity to take care of the 
ultimate generating equipment. The intake ducts are 
provided with traveling water screens and twin strainers 
of sufficient capacity to meet the ultimate manufacturing 
requirements, space being provided for the installation 
of additional traveling screens for the ultimate generat- 
ing equipment. Due to the installation of these intake 
ducts and bay water pumps in the power house, bay 
water is available for use in ash handling. 

To insure an adequate supply of city water at suffi- 
cient pressure for fire protection services, two turbine- 
driven fire pumps were installed in the power house. 
The steam supply for the fire pump turbines is taken 
from an independent loop header, which is also a bypass 
between the two main steam headers and is located be- 
yond the power company’s steam meters. 

Point Breeze development will ultimately require 
about 7,800 cu.ft. per minute of compressed air at 90 Ib. 
gage pressure, and space has been assigned in the power 
house building for the compressors necessary to supply 
those requirements, with one additional compressor unit 
for a spare. The initial installation consists of two 
duplex units, which are better suited to meet the varying 
demands than are single units. 


has been made in the underground 
duct system for two additional 
feeders to take care of future 
growth. 

The main bus is divided into 
three sections, one incoming feeder 
serving each section, with the sec- 
tions connected to a tie bus through 
reactors. The plant load is divided 
‘into three groups, each group being 
fed from one of the bus sections. 

Oil circuit breaker units are of 
the metal-clad design, reactors are 
of the oil-immersed type. The 
control board is of modern design 
and is in the main control room, to- 
gether with the utility’s metering panels and the service 
battery charging panels. 

Transformers in the switch house are divided into 
two banks. One bank is used for the boiler house 
auxiliary equipment and the other bank for the air 
compressors, ice machine, street lighting system, motor 
generator sets and pump motors. 

Distribution from the main switch house is made 
through underground ducts to substations located in the 
various manufacturing units of the plant. — 

In the substation the energy is stepped down to the 
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Fig. 4—Auxiliary bay below turbine room, show- 
ing orderly and accessible arrangement of piping 


The central cooling system for drinking water is in 
the turbine room basement, with a capacity sufficient to 
care for the ultimate number of employees at a time 
when the Point Breeze Works shall be fully completed. 
The initial equipment comprises a cooling tank of the 
ultimate capacity, with refrigerating and purifying 
equipment of one-half the capacity of the ultimate 
plant. The purifying equipment consists of the pressure 
filter with a chlorine and an alum proportioning appara- 
tus. Only the make-up water is passed through the 
filter, but both the make-up and the return from the 


POW ER— October 28, 1930 


] 
] 
I 


Fig. 5—The switchboard is arranged so it can be connected 
to future generators — 


Data on Principal New Equipment 


General 


Location - 2500 *Broening Baltimore, Md. 
Designed and built by . e H. K. Ferguson Co. 
Consulting. Architects. Gmalin & Walker 
Initial steam capacity 285,000 lb. per hr. 
Initial generating capacity........... none; ultimate, 52,000 kva. 
Building, steel, frame and brick; boiler and turbine house 146 
ft. long 120 ft. wide; compressor room and switch house 148 
ft. long 40 ft. wide; screen room, 80 ft. long 20 ft. wide; total 
area, 24,720 sq.ft. 


Coal Ash Handling 


Skip hoist and tram car, two units, capacity each 60 tons per hr. 
R. H. Beaumont Co. 
Crusher, two, each 64 tons per hr. capacity 
American Pulverizer Co. 
Coal storing and reclaiming, cable drag...... i. Beaumont Co. 
Coal-weighing scales, automatic............ Richardson Scale Co. 
Coal chutes, non-segregating ........... .. Rolland Gardner & Co. 


Boilers and Auxiliaries 


Boilers, three, 3-drum vertical bent-tube; two 7,100 sq. ft., one 
135 050 sq.ft. heating surface; design 448 present 
operating pressure, 250 lb Erie City Iron Works 

ba 4 walls, armored, two 320 sq.ft., one 420 sq.ft, heating sur- 
-...-American Engineering Co. 

Boiler setting, “air-cooled side ‘and front walls, furnace volume, 
two: 5,130 Cuft.,. one M. H. Detrick Co. 

Soot blowers, valve-in-head .. - Vulcan Soot Cleaner Co. 

Feed-water regulator, one per boiler, Copes type, with: differential 
pressure valve -Northern Equipment Co, 

Stokers, multiple-retort underfeed, ‘37 ‘tuyeres long; two 6-retort, 
one 11-retort ; drive variable speed d.-c. motor; double- roll 
clinker grinder, drive, Hele _— hydraulic ; projected area 
180 and 328 sq.ft. .American Engineering Co. 

Forced-draft fans, two 30, '000-c. f: m.., ‘one 54,000-c.f.m., against 5- 
in. static pressure; drive, two- speed a.-c, motor, ‘push- button 
control . Sturtevant Co. 

Stack, he aie brick, firebrick- lined ; inside diameter at_top, 14 ft.; 


Feed-water heater, one vertical deaérating, 240,000 lb. per hr. 

Elliot Co. 

Water treatment, zeolite, 2,100 gal. per hour....... Graver Corp. 


Intake screens, two, traveling, 6 ft. wide...........Link Belt Co. 


Pumps and Compressors 


Boiler feed pumps, four, Cameron; two 100-g.p.m., two 400- 
g.p.m.; drive, steam Ingersoll-Rand Co. 
Bay water pumps, two, 900-g.p.m.; drive, a.-c. motor 

De Laval Steam Turbine Co. 

Ash pumps, two, 6-in., 1,000-g.p.m....... Allen-Sherman-Hoff Co. 
Fire pumps, two, 1,500-g.p.m.; drive, G. E. steam turbine 

Lecourtenay Co. 

angle-compound, duplex; capacity each, 

2,500 c.f.m. Sullivan Machinery Co. 

Refrigerating equipment, vertical motor-driven compressor, her- 

ringbone coils, 100-ton capacity....York Ice Machinery Corp. 


Air compressors, two, 


Meters 
Boiler meters ..... Bailey Meter Co. 
Feed-water flow meter.............. Simplex Valve & Meter Co. 
Thermometers ........ J. C. Tagliabue Mfg. Co. 
PrOsSBUre SAGER: .... .Crosby Steam Gage & Valve Co. 
Temperature and pressure recorders Foxboro Co. 


Valves and Piping 


Low-pressure gate valves.............. Chapman Valve Mfg. oe 
Low-pressure globe valves.............. Edward Valve & Mfg. C 


PIPING ...The H. K. Ferguson Co. 
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circulating system are passed through an ozonator, which 
serves the double purpose of sterilizing the water and 
making it more palatable. 

The railroad spur into the turbine room is being 
utilized as a locomotive storage and repair pit. 

Temporary floors have been constructed at the turbine 
room floor level and the condenser floor level, both of 
which have been made available for storage or for such 
other services as may be found desirable. 


Natural-Gas Activity in California; 
600 Miles of Pipe Line Added 


HE ANNUAL REPORT of the California Railroad 

Commission indicates the great strides that have been 
taken to conserve the state’s natural gas resources. The 
following are excerpts from this report, compiled by 
Claude C. Brown, engineer with the Railroad Commis- 
sion. 

During the fiscal year of 1929-1930 the gas utilities of 
California have laid more than 600 miles of natural-gas 
transmission lines at a total cost of approximately 
$30,000,000. These transmission lines have a total 
carrying capacity of approximately 400,000,000 cu.ft. of 
gas per day. 

The total production of natural gas in California dur- 
ing that fiscal year was 599,432,424,000 cu.ft. The dis- 
position of this gas was as follows: 

Sold to gas utilities, 128,176,999,000 cu.ft., or 21.4 per 
cent; used as refining fuel, 18,554,883,000 cu.ft., or 3.1 
per cent; used as fuel in the oil fields, 77,006,793,000 
cu.ft., or 12.8 per cent; used for gasoline plant fuel, and 
shrinkage, 80,478,702 cu.ft., or 13.4 per cent; used for 
repressuring oil fields and storage, 15,428,477,000 cu.ft., 
or 2.6 per cent; blown into the air and + wasted, 
279,786,570,000 cu.ft., or 46.7 per cent. 

With the development of extensive gas and oil fields in 
the San Joaquin Valley and the further development of 
deeper producing horizons in the older established oil 
fields of Southern California, the service of natural gas 
has been greatly extended until, at the present time, it 
has almost superseded the former service of manufac- 
tured or mixed gas. 

Since the inception of natural gas service in California, 
the commission has kept closely in touch with the produc- 
tion, utilization and wastage of this valuable natural 
resource. 

During the last year, on several occasions, arrange- 
ments have been made through the efforts of the com- 
mission whereby large quantities of natural gas were 
utilized which would otherwise have been blown to the 
air and lost. 

The largest installations include the completion of a 
16-, 20- and 22-in. line 287 miles in length laid by 
Pacific Gas & Electric Company from Buttonwillow and 
Kettleman Hills oil and gas field, in the San Joaquin 
Valley, to the San Francisco Bay area, with an ultimate 
carrying capacity of 125,000,000 cu.ft. of gas per day; 
the completion of a 20-, 22-, 24- and 26-in. line 239 
miles in length laid by the Standard-Pacific Gas Line, 
Inc., from Kettleman to Richmond, Contra Costa:County, 
having an ultimate carrying capacity of 180,000,000 
cu.ft. of gas per day; and a 20-in. line 60 miles in length 
laid by Southern California Gas Company from Kettle- 
man to Taft, having a carrying capacity of 60,000,000 
cu.ft. of gas per day. 
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The Problem 
Lubricating Diesel 


lubrication than about any other phase of Diesel 
engine operation, and the operating engineer is still 
as deeply in the dark as before. 

In examining this subject it will be found that two 
factors enter into the problem, the oil and the oiling 
system. 

It must be confessed that the characteristics that deter- 
mine the success or failure of a specific oil are still open 
to argument; most refinery men set chief dependence 
upon viscosity, which, in turn, is indicative of the body 
of the oil, or its ability to maintain a film under working 
conditions. Another characteristic, the oiliness of the 
oil, is now receiving some attention, and it is true that an 
oil slightly compounded to increase this characteristic 
seems to give best results. A third factor is the tendency 
of an oil to break down and form a residue. 

Regardless of how good an oil may be, it will fail to 
give satisfaction if combustion within the engine cylinder 
is poor, or if the mechanical parts are improperly 
designed and maintained. 

Lubricating oil must do two things—lubricate the cyl- 
inder walls, piston and piston rings and assist the piston 
rings to form a seal. As the greater proportion of power 
plant engines operate on the four stroke-cycle, let us first 
investigate what happens to the oil on each of these four 
strokes. 

On the charging stroke the cylinder walls, as far as 
the piston travels, are covered with a film of oil 
from the previous stroke, which, together with the oil 
on the piston and between the rings, acts as a lubricant 
for the piston and rings. The oil in the clearance space 
between the rings assists 
them in forming a seal to 
prevent leakage of air or 
vapor from the crankcase 
into the cylinder. 

The film of oil left on the 
cylinder walls during the 
suction stroke, together 
with the new film picked up 
by the piston from the cyl- 
inder walls, lubricates the 
piston on the compression 
stroke, and as the piston 
moves toward the cylinder 
head it smears a fresh film 
of oil on the walls. The oil 
collecting on the advancing 
side of the piston rings and 
around the upper edge of 
the piston serves to prevent leakage of the gases being 
compressed. 

During the compression stroke the temperature of the 
gases gradually increases, but does not rise high enough 
to do any damage to the oil film until near the end of 
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Tite has been more spoken and written about 


Medium speed trunk piston engine having cylinder oiling feeds 


Cylinders 


By L. H. MORRISON 


Associate Editor of PowrER 


the stroke, when most of the oil film is covered by the 
piston. 

The film of oil placed on the cylinder walls by the 
piston of the compression stroke lubricates the piston on 
the working stroke. As the piston moves toward the 
crank, exposing the walls to the high temperature of 
the burning gases, the flame comes in contact with the 
oil film, but only after the oil has served its purpose 
of lubricating the piston on the instroke. The greater 
part of the damage to the oil film occurs on this stroke. 
The oil between the rings and between the piston and 
cylinder walls is subjected to the pressure of the burn- 
ing gases and must assist the piston rings in preventing 
loss of power through leakage of the gases out of the 
open end of the cylinder. 

If there is any trouble with lubrication, it will be 
encountered on the exhaust stroke, as the oil film on the 
cylinder walls has just been exposed to the high tem- 
perature of the burning gases and has been more or 
less damaged. If the oil possesses the proper character- 
istics, however, and has been applied in sufficient amount, 
some lubricating value remains, which, together with the 
oil film on the piston itself, lubricates the piston for this 
stroke. Although it is a difficult matter to make accu- 
rate determinations of the 
actual temperatures within 
the cylinders, estimates made 
by various authorities are 
close enough for our pur- 
pose. The maximum tem- 
perature obtained immedi- 
ately after firing is about 
2,700 deg. F. and the mini- 
mum temperature during 
suction stroke, 150 deg. F. 
The average temperature 
for the complete cycle is 
probably 950 deg. F. It 
should be remembered that 
these are temperatures of 
the gases and not the tem- 
peratures of the cylinder 
walls or of the oil film. 
The inner surface of the cylinder wall probably ranges 
from 100 to 300 deg. F. hotter than the cooling water, 
depending on the thickness and surface conditions of 
the metal. The oil film itself is hotter than this, at 
least on that side of the film exposed to the burning 
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gases. The maximum temperature of 2,700 deg. F. 
occurs only when the piston moves toward the crank, 
uncovering the oil film and exposing it to the flame until 
near the end of the stroke. The inner surface of the 
oil film in contact with the cylinder wall at the compar- 
atively low temperature of 175 to 400 deg. F. is affected 
very little by the high temperatures, but the outer sur- 
face of the oil film directly exposed to the flame is 
undoubtedly damaged. 

As it is impossible to produce a petroleum lubricating 
oil of any kind having a flash point over 700 deg. F., 
it would seem that the oil film exposed to an average 
temperature of 950 deg. F. would be destroyed promptly. 
That such is not the case the engineer can readily prove 
to himself by pouring a few drops of oil on a red-hot 
plate. It will be several seconds before the oil is com- 
pletely evaporated. If the engine is running 200 r.p.m. 
the oil film will be replaced three times a second. So it 
is a comparatively simple matter to maintain the oil film 
if oils of suitable characteristics are used, if the system 
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Many trunk piston engines depend upon the crankcase oil fog 
for cylinder lubrication 


applying the oil is a correct one and if the piston, rings 
and liners are in good condition. 

Diesel engines usually employ two distinct systems for 
the lubrication of the cylinders, oil fog and mechanical 
force feed. 

The use of the oil fog, created by the throwing of 
oil from the crankpin bearing, to lubricate the cylinder 
walls is employed on small engines of 16 in. and less 
cylinder diameter. It is obvious that with large cylinder 
diameters the oil mist, or fog, so created would not be 
positive enough. In fact, even for small engines with 
ring-oiling bearings it is satisfactory only when an oil 
level is carried in the crankcase sufficiently high to per- 
mit the crankpin bearing to scoop up oil to fling into 
the cylinder. 

For positively coating the cylinder walls with an oil 
film a mechanical force-feed lubrication is necessary. 
Formerly, it was thought desirable to employ a timed 
pump and a closed oil nozzle to inject the oil at a fixed 
time when the piston on its upstroke covered the lubricat- 
ing-oil opening. This may have been possible with a 
slow-speed engine, but with engines turning at 200 r.p.m. 
nd above the lubricating-oil feed cannot be timed accu- 
rately. The better plan is to have the oil feed placed 
low enough on the cylinder wall that it is sealed by at 
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least two of the piston rings. This will prevent the high 
gas temperature reaching the oil film. 

It should be understood that any oil deposited on the 
extreme upper part of the liner by the wiping action of 
the piston will burn when exposed to the flames of com- 
bustion. Oil on the walls below this part will remain as 
a film, but the piston by its wiping action must serve as a 
swab to place the oil on the cylinder walls. Oil enters 
in drops and starts flowing downward until the piston 
picks it up. 

An engineer should bear in mind that the mechanical 
oil pump is subjected to stoppage of one or more oil lines 
due to the presence of bits of waste. Consequently, as 
much attention must be given to the pump as to other 
parts of the engine. 

It is of the greatest importance that, having installed 
a mechanical lubricator, the operator should be certain 
that the lubricator employed is capable of delivering the 
oil at the proper time and in the correct amount for long 
periods of time and over a wide range of load variations 
and temperatures. It is also essential that the lubricator 
should be capable of a wide range of adjustment, 
enabling the feeds to be cut down to a very low point 
without stopping the flow. There are many designs of 
mechanical lubricators which, although very compact, 
leave much to be desired with regard to accessibility of 
the various parts. 

Some forms of sight feeds show oil that is not going 
to the engine, whereas what is wanted is to see the actual 
oil and the amount that is actually being fed. 
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| Oil feed- 


Doubie-acting engines must have cylinder oil feeds 


The best type of machine is undoubtedly a pump which 
depends entirely for the amount of oil discharged on the 
displacement of the ram, the pump chamber being always 
completely flooded. The action of the lubricator should 
be independent of the viscosity of the oil and of the head 
level of the oil in the tank. Being independent of 
viscosity, it will be independent of changes in tempera- 
ture within wide limits. An efficient strainer should 
always be supplied regardless of the type of lubricator. 

The completeness of combustion has a great influence 
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on the kind of lubricant to be used and its life. If 
combustion is completed very soon after the fuel spray 
valve closes, maximum temperatures are obtained when 
the piston covers the working surfaces of the cylinder, 
thus protecting the lubricating film from destruction. If 
the fuel is not completely vaporized and intimately mixed 
with air in the right proportions it burns slowly, and as 
the piston uncovers the oil film the burning fuel destroys 
it. An excessively lean mixture, such as exists on low 
loads by reason of the small amount of fuel injected into 
the cylinder, will allow, by reason of the large excess of 
air, the oil film to be completely burned up or at least so 
badly coked as to form carbon deposits. The bad effects 
of slow burning can sometimes be overcome by using a 
heavy-bodied oil. 

When there is a film of oil on the cylinder, if it is of 
the right thickness and the oil possesses the proper char- 
acteristics, the friction of a tight-fitting ring can be les- 


sened and the seal of the loose-fitting ring improved. 


Taking as an example the vertical cylinder of a four- 
stroke-cycle engine, as the piston moves downward on the 


Crankcase-scavenging engines usually have cylinder oil feed lines 


suction stroke, the lower edge of the ring scrapes a 
portion of the oil off the cylinder wall, forming a con- 
siderable body of oil on the advancing side of the ring. 
This oil “wave’’ reduces the passage of air and oil vapor 
from the crankcase into the cylinder past the rings, and 
allows the piston to draw in a full charge of air. 

On the compression stroke the oil builds up on the top 
edge of the ring, and so prevents blowing of the com- 
pressed vapor past the rings. As the piston is forced 
down on the working stroke the pressure is exerted upon 
the oil resting on the top side of the ring. If there is 
only one ring most of this oil will probably be blown 
out of the piston clearance space by the high-pressure 
gases; where there are two or more rings any oil blown 
away from the top ring packs up against the second ring 
and tends to prevent the further passage of the gases. 

Another place for leakage is through the clearance 
space back of the rings, between the ring and its groove. 
If the ring is a loose fit in the groove, particularly with 
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respect to width, the vapor will find its way around the 
ring and power will be lost. The oil is of benefit here, 
too, as it fills this clearance space, and its resistance helps 
to prevent the gas leakage. 

The physical properties of the oil that influence its 
seal-forming value are viscosity, surface tension with 
respect to metal, and cohesion. There may also be some 
chemical reaction between certain constituents of some 
kinds of oils and the metal of the cylinder and the piston 
which increases the oil’s adhesion to the metal and pre- 
vents it from being scraped off. 

Other things being equal, one might expect that a high 
viscosity would cause the oil to offer a greater resistance 
to being blown out of the clearance space and would 
also permit the accumulation of a larger body of oil on 
the advancing side of the rings than could be secured by 
a lower-viscosity oil. It is found by actual experience 
that the piston seal can be greatly improved in many 
instances by raising the viscosity of the oil; better com- 
pression is secured and more power developed by the 
engine at a lower consumption of fuel per horsepower. 

From this statement the conclusion should not be 
drawn that if a high-viscosity oil is good a higher viscos- 
ity is better. It is sometimes found that if the viscosity is 
too high the oil does not work its way between the piston 
and the cylinder fast enough, the cylinder becomes dry, 
and many troubles follow. 

Just what the viscosity should be depends upon the 
design of the engine. In general a viscosity of from 
500 to 700 sec., Saybolt viscosimeter, at 100 deg. F. 
covers the oils ordinarily used. 

Should the viscosity be a little low there is not likely 
to be lack of lubrication but simply loss of power through 
leakage and troubles from excessive oil in the cylinder 
and carbon deposits which gum the piston rings. The oil 
must be of the right viscosity, and since the viscosity 
varies with the temperature, it must have the right 
viscosity at..the working temperature of the oil film. 
Some engines run hotter than others and need a heavy 
oil. Others run cool and a viscous oil could not feed fast 
enough to give proper lubrication. 

An oil with a low surface tension with respect to the 
metals of which the cylinder and piston are composed 
will adhere more tightly to them than an oil with a 
higher surface tension; in other words, its adhesiveness 
will be greater. A high adhesive quality will also pre- 
vent the oil from being blown off the cylinder wall and 
out of the clearance space and therefore will improve 
the piston seal. Unfortunately, it is a difficult matter at 
present to measure the adhesion of oil with respect to 
different metals, and to depend entirely upon actual run- 
ning tests to determine the value of the various lubricants. 

While oils of widely varying characteristics give excel- 
lent service in many plants, the following specifications, 
if adhered to, will assure the procurement of an oil 
that will give satisfactory results. Practically all 
refineries have a lubricant that will meet these require- 


ments. Deg. F. 
Viscosity at 100 deg. F., Saybolt............ 550-800 
Specific gravity, Baumé ...... 18-24 
Carbon content, per Cent 0.05-0.2 


If the lubricating oil is to be used on the compressor 
cylinders, the flash point must be above 450 deg. F. 

One should purchase an oil from a responsible refiner 
who can show that his oil has given satisfaction in other 
engines of the same make. 
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German Scientist Proposes 


BINARY CHEMICAL CYCLE 
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of the power field has been continuous change and 

intensive technical progress. From time to time 
conservative engineers have felt that a halting place had 
been reached and that further progress would consist 
merely in the refinement of existing processes. And 
invariably this complacent attitude has been upset by 
some sweeping advance. 

To prove the point, one need only mention pulverized 
fuel, the air heater, bleeder heating, water-wall furnaces, 
and high steam pressures. 

The most radical departure that has yet reached the 
commercial stage is the mercury-vapor-steam binary 
cycle. The present commercial operation of this system, 
at Hartford, Conn., with a record low heat rate, is indeed 
a triumph over nature of man’s intelligence and perse- 
verence. 

But while more general application of the mercury- 
vapor cycle seems highly probable, it may not be per- 
mitted to occupy the field of extremely high efficiencies 
without competition. There is more than one way to kill 
a cat, and more than one binary cycle is possible and 
probable. 

Only this summer, Dr. Ing. E. Koenemann, a dis- 
tinguished German scientist and engineer, skilled in novel 
thermodynamic application, made a most radical pro- 
posal. The occasion was the World Power Conference 
in Berlin, where Doctor Koenemann’s paper caused much 
comment among engineers of many countries. The 
present article is based on a recent conference of Power 
editors with Dr. Koenemann, who is now in this country. 
It also embodies diagrams first presented in the World 
Power Conference paper. 


| | OR SOME YEARS the outstanding characteristic 
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Briefly, he proposes a binary cycle in which the upper 
temperature ranges are covered by the decomposition and 
later recomposition of a chemical compound. He would 
fill the primary boiler with certain ammonia salts, free 
from all water. These, of course, would be liquid at 
boiler temperatures. They would give off vapor, but the 
“evaporation” would be fundamentally different from 
that of water in an ordinary boiler, involving heat of 
dissociation instead of that of vaporization. 

The substances proposed by Doctor Koenemann are 
two so-called “ammoniacates.”’ The first of these, called 
“zinc chloride di-ammoniacate” (ZnClz-2NHs3), con- 
sists of one molecule of zinc chloride attached to two of 
ammonia. The other, “zinc chloride mon-ammoniacate” 
(ZnCI.NHs3), is the same, except that only one molecule 
of ammonia is attached. 

Whether these combinations of ammonia and zinc 
chloride are true chemical unions, or less intimate com- 
binations, such as those of salts and water of crystalliza- 
tion, is immaterial to Power readers. The interesting 
and practical fact about the di-ammoniacate is that it 
gives off ammonia gas (NH3) when heated under pres- 
sure, and thereby changes, in part at least, to the mon- 
ammoniacate form. This separation requires heat exactly 
as the evaporation of water requires heat. 

If later the ammonia gas is mixed with the liquid 
mon-ammoniacate at lower temperature and pressure, the 
process will be reversed. The gas will be recombined 
and heat will be given off much as the heat of vaporiza- 
tion is given off by condensing steam. The strange thing 
is that the vapor may be evolved in the boiler with a very 
high superheat, but without going through the usual 
superheating process. Most of the heat supplied can thus 
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be put in at the very highest temperature of the cycle and 
at a moderate pressure, thus combining practical ad- 
vantages with the condition necessary for high thermal 
efficiency. 

It is clear that this opens the possibility for a new 
binary cycle. That devised by Doctor Koenemann is 
shown diagrammatically in Fig. 1. . 

The temperatures and pressures shown represent, of 
course, but one set of possible conditions. Briefly, the 
operation would be as follows: 

Assume first that the boiler a is fed with a mixture 
of the two ammoniacates with a fairly high proportion 
of “di-ammoniacate.” The mixture may here be called 
a “strong’”’ ammoniacate. In the boiler, heating drives 
off ammonia vapor at 100 lb. abs. pressure and 896 
deg. F., representing 840 deg. of superheat. This vapor 
passes to the turbine-generator b. After producing power 
there, it exhausts to the jet condenser “mixer” c with a 
pressure of 1 lb. abs. and a temperature of 239 deg. F., 
which, by the way, represents a considerable degree of 
superheat (343 deg. F.). Under no condition can the 
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Fig. 2—Heat-flow diagram for Koenemann plant 


vapor reach the saturated condition in this turbine. Thus 
there can be no liquid erosion. 

The mixer is supplied with weak ammoniacate, in a 
manner to be described later. The action in this mixer 
will seem uncanny to the power engineer familiar with 
steam operation only. He will find it hard to believe 
that a liquid supplied at 426 deg. F. can condense a vapor 
entering at 239 deg. and that the resulting liquid will 
have a temperature higher than that of the liquid ad- 
mitted. This surprising result is explained by Doctor 
Koenemann on the basis of the strong chemical attrac- 
tion between the ammonia vapor and the weak ammonia- 
cate liquid. 


The steam cycle shown at the right of the diagram 
offers no difficulties. The steam boiler g is equivalent 
to an ordinary evaporator, heated by liquid ammoniacate. 
Steam produced at 300 Ib. abs. is superheated in h to 626 
deg., then passed through a turbine 7 to a surface con- 
denser k or to process. The feed pump / delivers the 
condensate through an economizer m to steam boiler g. 
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Fig. 3—Heat-flow diagram for steam plant operating at 
300 Ib. pressure 


Naturally the economizer and superheater must take 
their heat from the furnace gases of the ammoniacate 
boiler. 

We may now return to study further details of the 


-ammoniacate cycle, and the connection of this cycle with 


the steam cycle. Looking at the upper drum of the 
ammonicate boiler a, it will be seen that weak am- 
moniacate, from which some of the ammonia has been 
driven off, is tapped off to pass through the heat ex- 
changer f, where it is cooled in giving up some of its 
heat to the strong ammoniacate feed pumped from c by e. 

The stream of ammoniacate from the boiler, after 
passing the heat exchanger f, is added to the ammoniacate 
which is circulating from mixer ¢ to steam boiler g and 
back again. Thus the amount delivered to the boiler a 
from c is replaced by weak ammoniacate capable of ab- 
sorbing additional ammonia gas. Strong ammoniacate, 
from which ammonia gas may be evolved by heat, is 
delivered to the ammoniacate boiler. 

To avoid confusion for readers who may refer to 
Doctor Koenemann’s German paper, it should be pointed 
out that he uses the term “concentrated ammoniacate”’ to 
mean ammoniacate high in zinc chloride and hence low 
in ammonia. This original terminology is retained in 
the legend of Fig. 1, as explained in its caption. 

Figs. 2 and 3 show an interesting comparison between 
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In addition 
to this, the condensing water required, because of the 
far smaller quantities of steam involved, is 41 per cent 
less for a steam plant of the same output. 

Fig. 4, while somewhat schematic, gives a closer idea 


cycle shows a fuel saving of 29.5 per cent. 


of the actual appearance of a Koenemann plant. It will 
be noted that ammonia vapor passes from boiler a to 
turbine b, exhausting to mixer c. The pump d circulates 
ammoniacate between the mixer c and the coils of steam 
boiler g. Pump e delivers strong ammoniacate through 
the heat exchanger f and thence to the boiler a. Feed 
water (condensate from condensers k) is pumped by / 
through the economizer m to the steam boiler g. The 
steam produced goes through the superheater / to the 
steam turbine 7. After part expansion it is reheated in o 
and returned to 7 for complete expansion to the con- 
densers k. 

The gas reheater o is inserted in the diagram for the 
sake of completeness and because the plant may be op- 
erated with any desired steam pressure—for example, 
1,400 Ib. This higher steam pressure increases the effi- 
ciency of the plant substantially. 

A study of these diagrams, and of the interesting 
possibilities involved, will naturally raise certain ques- 
tions in the minds of engineering readers. These will 
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Germany’s Largest Pumped-Storage 
Hydro-Electric Project 


By HANS PORTACK 
New York City 


MONG the interesting power plants and industrial 
works in Germany visited by engineers attending 
the Second World Power Conference in Berlin last sum- 
mer was Schluch Lake power development, largest high- 
pressure storage power plant in Germany. The Schluch 
Lake project, in addition to producing peak-load energy, 
supplements energy supplied by river flow water-power 
plants and acts as a general power reserve. As a result 
of interconnection with plants whose chief drainage area 
are in the higher Alps, the greater part of the power 
from the Schluch Lake development will be in the au- 
tumn and winter. 

A storage reservoir of 87,480 acre-ft. capacity is 
formed by raising the level of the existing lake about 
98 ft. The fall, of more than 2,000 ft., between Schluch 
Lake and the Rhine in the neighborhood of Waldshut, 
will be divided into three steps, to supply the Haeusern, 
Witznau and Waldshut power stations, respectively. The 
heads used there are 660 ft., 925 ft. and 361 ft., respec- 
tively. Mean yearly natural flow to the upper develop- 
ment is 76,140 acre-ft. Other drainage areas are also 
utilized in the lower projects, with the result that mean 
annual flow to the middle development is 225,180 acre-ft., 
and to the lowest one 310,230 acre-feet. 

Where the tributaries are dammed, basins with a 
useful capacity of from 1,053 to 3,645 acre-ft. act as 
ponds to equalize the daily and weekly fluctuations, while 
Schluch Lake functions as an annual source of water 
power. Besides utilizing the natural flow from the trib- 
utaries, it is intended to store up surplus water and thus 
increase the power of all three projects. To that end 
the three plants will have pumping units as well as gene- 
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deal primarily with investment cost and operating diffi- 
culties. 

For both groups Doctor Koenemann has answers. He 
believes that a plant operating on this cycle will not be 
more expensive than an ordinary steam plant. First, be- 
cause of the better utilization of fuel the boiler can be 
smaller and savings can be made in all fuel-handling and 
combustion equipment from coal pockets to stack. Still 
larger savings can be made in condensing equipment. 
These savings, he predicts, will balance the cost of heat 
exchanger and mixer. 

In comparison with the mercury-vapor plant, the am- 
moniacate plant has the advantage of much lower cost 
for the primary cycle media. These are mass byproducts 
of the chemical industry, with an unlimited supply avail- 
able. It seems, however, that for a given initial tem- 
perature, mercury-vapor has a slight efficiency advantage. 

An incidental advantage claimed for the Koenemann 
system is that all pressures are in a range where highly 
efficient turbine design is possible. In the matter of 
operating difficulties, Doctor Koenemann states that, with 
asbestos packings, there will be no difficulty in flange 
connections, and that satisfactory ammonia packings for 
turbines and pump packings for hot ammoniacate are 
available. 


v 


rators, and surplus power will be employed to pump 
water into Schluch Lake. It is intended to install a 
total capacity in the Schluch Lake plants of 390,000 kw.., 
from which an annual net power output of more than 
500,000,000 kw.-hr. will be produced. Of this, about 
290,000,000 kw.-hr. will be generated by the natural flow 
of the tributary streams. 

From Schuch Lake a penstock 33 miles long, leading 


Site of the Haeusern power station in the Schwarza Valley 


to the Klemmbuch, near Haeusern, has an interior diam- 
eter of 13.4 ft. and is completely embedded in concrete. 
In the power house there will be four main vertical units 
each 82 ft. high. Each machine consists of a 32,000-kva. 
motor-generator rigidly coupled to a 41,000-hp. Francis 
turbine with a pump below connected by a hydro-me- 
chanical coupling. 

In the Eichholz equalizing station 34,000 kva. capacity 
will be installed. The forebay of this plant supplies the 
pumps in the upper stations. 
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Bulb-Type Rectifiers 
Charge Control Batteries 


By EARLE A. HOXIE 


Switchboard Engineering Dept. 
General Electric Company 


To supply a small current to maintain con- 

trol batteries in a charged condition, bulb- 

type rectifiers are being used. Various meth- 
ods of application are here described 


TORAGE BATTERIES for the control of electric- 

ally operated apparatus are usually supplied with a 
small current of sufficient value to keep them at or near 
full charge. The direct-current charging source may be 
a motor-generator set; a rectifier, usually of the bulb 
type; or a suitable direct-current bus with a rheostat to 
permit adjustment of the voltage. Any of these devices 
when properly designed and applied possesses the char- 
acteristics required in this service, which are: 

1. A convenient and accurate adjustment of voltage 
at all loads, particularly at the floating potential. 

2. Stability of voltage at all loads encountered and a 
voltage recovery within very close limits after a momen- 
tary dip such as caused by a circuit-breaker’s operation. 

3. A drop in the voltage at some point beyond full load 
sufficient to protect the charging apparatus and transfer 
the balance of the load to the battery. 

4. Freedom from polarity reversal or any harmful 
effect. due to a reverse current from the battery. 

Control batteries vary considerably in voltage and 
capacity, ranging from small 24- and 48-volt units, 
usually for tripping circuit breakers, to the larger capac- 
ity 125- and 250-volt batteries. The bulb-type rectifier, 
in most cases, is more economical than motor-generator 
sets for floating on and charging 24- or 48-volt batteries. 
These rectifiers also have an application with small 125- 
volt batteries where the continuous load is small. 

While bulb rectifiers have sufficient capacity to fur- 
nish the current required by large control batteries under 
average normal conditions, they cannot bring the battery 
to full charge within a reasonable time after an emer- 


Fig. 1—Rectifier with two bulbs in series, rated 6 to 2 
amp., 120 to 175 volts direct current 
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gency has caused a part or complete discharge. The 
capacity that should be available for charging a battery 
in addition to the continuous requirements is largely a 
matter of convenience and individual opinion. But for 
small-capacity tripping batteries it is usually considered 
desirable to provide apparatus capable of charging at not 
less than 25 per cent of the 8-hr. discharge rate. 

Since most 24- and 48-volt batteries do not carry 
continuous load, the bulb-type rectifier may be advan- 
tageously employed. Equipment is available for charg- 
ing 24- and 48-volt batteries continuously at 2.5 amp., 
which is sufficient for practically all cases. 

Rectifiers may be had for 125-volt batteries that will 
supply 6 and 4.5 amp. at 125 and 140 volts, respectively. 
These rectifiers can also supply current at voltages in 
excess of 140; but since 140 is the maximum allowed 
at the control-bus, the higher ratings are of no conse- 
quence in this application. For that reason these recti- 
fiers, as applied to 125-volt batteries, are limited to 
applications where the ultimate continuous load plus the 
allowance for charging the battery after an emergency 


Fig. 2—Rectifier with two bulbs in series, rated 2 to 0.5 
amp., 120 to 175 volts direct current 


discharge does not exceed 4.5 amp. While there is no 
particular objection to operating these 6- to 4.5-amp. 
rectifiers in parallel to obtain larger outputs, it will be 
found that the cost will exceed that of a motor-generator. 

In reliability these rectifiers are generally considered 
at least on a par with motor-generator sets. Their 
reliability depends almost entirely upon the bulb. The 
bulbs seldom operate at full load and have a longer life 
than would usually be obtained where the service 
required continuous operation at full load. It has been 
estimated that the average normal life of a bulb in the 
former service should be 5,000 hr., although it is not 
uncommon to hear of individual bulbs which have 
exceeded that value considerably. 

Bulb-type rectifiers ordinarily used in this service are 
not designed to meet the particular conditions, which 
require a close and convenient adjustment of voltage. 
It is therefore necessary to provide a means for close 
voltage regulation, usually obtained by a rheostat between 
the rectifier and the battery. A rheostat of the generator- 
field type is commonly used for the purpose. 

Some rectifiers are provided with switches connecting 
to transformer taps or various amounts of reactance. 


POW E R— October 28, 1930 


\ — — 


Regulation obtained in this way is entirely too coarse to 
permit the close adjustment required for best results. 
Some equipments contain a variable resistance stick. 
This, however, usually does not have high enough resist- 
ance to reduce the voltage to the proper value at the 
small loads encountered. Also, it is not convenient to 
make adjustments on the rectifier by this method, and the 
regulation obtained is rather inadequate. The resistance 
required varies from a few ohms up to several hundred, 
depending upon the capacity of battery and the load car- 
ried on the control bus. The resistance value cannot be 
conveniently calculated, but may be easily determined by 
trial. These data have been tabulated by the rectifier 
manufacturers. 

In determining the amount of resistance it is neces- 
sary to know the normal average of the current taken by 
the battery when floating on the bus. Exact information 
on this point may be obtained from the battery manufac- 
turers. For approximate results the normal average 
trickle-charge current taken by a lead storage battery 
will be between 1 and 2 per cent of its 8-hr. discharge 
rate. 

Fig. 3 is a curve showing the effect of resistance in 
series with a 2.5-amp., 30-volt rectifier charging a 12-cell, 
24-volt battery. A means of obtaining accurate and 
closer adjustment of the voltage impressed upon the bat- 
tery is of little use unless a voltmeter is permanently 
installed to indicate this voltage. Proper functioning of 
control batteries being important under all conditions, the 
expense of a reliable switchboard-type voltmeter seems 
justified. In many cases the rheostat, voltmeter, switches 
and fuses are mounted on a main switchboard panel; 
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Fig. 3—The relation of direct-current amperes and the 
resistance in series with a bulb-type rectifier 


sometimes, particularly in substations, a small wall- 
mounted panel is installed. 

While this article is intended to deal particularly with 
rectifiers of the bulb type, it might be well to mention 
that a copper-oxide rectifier may be economically applied 
in installations requiring only a fraction of the 75 watts 
available in a rectifier commonly used in this service, 
which is rated 2.5 amp. at 24 to 30 volts direct current. 
The cost of the copper-oxide rectifier is roughly pro- 
portional to its capacity in watts. However, the require- 
ments of an ordinary control battery are such that the 
full 2.5 amp. capacity of the bulb-type rectifier is often 
needed. A copper-oxide rectifier with 2.5 amp. capacity 
at 30 volts direct current will cost considerably more 
than a corresponding bulb-type rectifier. 
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Performance at Long Beach 
Shows Effect of Load Factor 


HE EFFECT of load factor on station efficiency 

is shown by the performance of Long Beach Plant 
No. 3 for August and September as reported in Edison 
Energy, house organ of the Southern Californio Edison 
Company. With over twice the output in September, 
the average B.t.u. per net kilowatt-hour was reduced 
from 14,413 to 13,301. 

The Long Beach station consists of three separate 
plants: No. 1, which is maintained under cold stand-by 
conditions ; No. 2, which is kept as a ready stand-by and 
at certain times carries regular load; and No. 3, which 
is a modern plant with large high-efficiency units that 
carry the normal steam load of the system. It operates 
on natural gas supplemented by oil. Following is the 
performance for September of the station as a whole 
and for plant No. 3: 


SEPTEMBER OPERATION RESULTS 


Business is on the upgrade. It certainly picked up for 
the Long Beach Steam Station during September. Plant 
No. 3 generated slightly more than twice the power in 
September that it turned out in August. The August 
average efficiency of Plant No. 3 was 14,413 B.t.u. per 
net kilowatt-hour, or 10 per cent poorer than September’s 
average. 


LONG BEACH STEAM STATION 


Net station output for Sept., kw.-hr............... 83,358, 206 


Average hourly net load, Kw. 115,780 
Total fuel used, cauivalent; DD... 185,682 
Aver: net per Dbl). Of 448.93 
Total station net output this year, kw.-hr......... 853,883,014 
Total station net output to date, kw.-hr. .........§ 5,881,437,038 
PLANT NO. 3 
Total: tuck used; equivalent. BD) 175,063 
Aver. net kw.-hr. per bbl. 447.08 
Total plant net output this year, kw. chr 697,694,680 
Prant No. 2 


Unit 9 in Plant No. 2 was started once during the 
month when trouble developed at Big Creek. It was 
not needed for kilowatt-hours, however, and only 500 
net kilowatt-hours was transmitted. This small output 
was swallowed up by the power used during the month 
to keep the station ready for stand-by service. In addi- 
tion to the auxiliary power used, which was 95,100 
kilowatt-hours more than generated by this plant, Plant 
No. 2 used 54,909,000 cu.ft. of gas (equivalent to 10,616 
bbl. of oil) in keeping the plant in readiness for opera- 
tion. Total plant net output this year, 156,706,030 
kilowatt-hours. 


Pant No. 1 


This plant was not operated during the month, but 
used 66,394 kilowatt-hours for auxiliary power under 
cold stand-by conditions. 


CUMULATIVE AVERAGE EFFICIENCIES 


The cumulative outputs for the station for 1929 and 
1930 compare closely and make the cumulative average 
efficiencies of special interest : 


Cum. Aver. Eff., 


Year Output to Oct.1 B.t.u. per Net Kw. “Hr. 
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The True Aim of 


Engineering Education 


Thoughts Inspired by Words and Events at 


the Recent Dedication of the James Ward 


Packard Laboratory 


much as frost congeals on October pumpkins, or night 

dews fall on grass and flowers. Certainly, when the 
circumstances are right, the dedication of a great struc- 
ture may be far more than a mere formality. It may 
serve as a nucleus around which the thoughts of creative 
minds may take form. 

Such an event was the dedication, at Lehigh University 
two weeks ago, of the James Ward Packard Laboratory 
of Mechanical and Electrical Engi- 
neering—magnificent gift of a great 
industrial leader who did not live to 
see this consummation of his vision 
and generosity. 

Viewed simply as a ceremony. this 
dedication was dramatic in the ex- 
treme. Graced by the colorful pres- 
ence of Mrs. Packard as guest of 
honor, given academic significance 
by the presidents, deans and profes- 
sors of many colleges, the event was 
attuned to the hum of the American 
industry by such leaders as Schwab 
and Grace of Bethlehem Steel ; Mer- 
rick, Westinghouse president ; Sloan, 
utility leader; Filene, merchant na- 
tionally known for broad vision; 
Dickerman, president of American 
Locomotive ; and many others. 

There educators with a concern 
for industry, and _ industrialists 
deeply interested in education 
rubbed shoulders and shared ideas 
in the auditorium of the magnificent 
laboratory. 

Those who imagine that the 
schools and industry are at odds on many points would 
gain a new viewpoint by comparing the statements of 
industrialists at Lehigh with the principles developed by 
the Society for the Promotion of Engineering Education. 
In general, the agreement is almost startling. 

Last year, under the title “Where Are We Headed in 
Engineering Education” (Power, July 30, 1929), the 
writer summed up certain views regarding the functions 
and methods of engineering education that seem to be 


| ee it seems, may condense on material objects 
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at Lehigh University 


shared by a great number of active leaders in this field. 
In large measure they grew out of the reports of the 
S.P.E.E. committee of investigation and teaching con- 
ferences like that held at Purdue in June and July of 
1929. It will be worth while to quote a few statements 
from that article, and then to compare them with state- 
ments made by industrial leaders in the Lehigh sym- 
posium on the relation of technical schools to industry. 

“The results,” said this article, “indicated a consider- 
able degree of satisfaction with the 
grade of work being done by the 
engineering schools, and the belief 
that they are, on the whole, organ- 
ized along sound lines. 

“The demand of two decades past, 
that engineers come to industry 
ready trained in specific applications, 
has practically disappeared. In its 
place is a call for even more thor- 
ough grounding in the fundamental 
engineering sciences and an insist- 
ence that no amount of application 
knowledge can atone for poor prepa- 
ration in these fundamentals. There 
is now substantial agreement be- 
tween educators and leaders of in- 
dustry that applications are best 
learned in the field. P 

“There seems to be an insufficient 
appreciation of the problems of fi- 
nance and business. There is too 
great a tendency to disregard human 
limitations in the attempt to follow 
through the strict technical logic of 
a situation. 

“Many industrial executives stress 
the need of the graduate for a better grounding i in eco- 
nomics and in certain cultural courses. ‘ 

Now what did leading executives have to say on these 
points at Lehigh? First, from F. A. Merrick, president 
of the Westinghouse Electric & Manufacturing Company, 
we have this: 

“The [electrical] industry does not expect men from 
the schools ready qualified to solve every problem con- 
cerned in the design and manufacture of any one item. 
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The industry does expect, however, 
a group of men so selected and so 
trained in fundamentals, and in an- 
alysis, and in the application of such 
analysis to practical problems, that 
they can develop into the doers of 
everything needful for the solving 


CHARLES’ RUSS 
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its proper place but does not become the whole. The 
electric utilities need such men, and constantly will need 
more of them.” 

A fair degree of agreement so far. Next, hear what 
Bancroft Gherardi, vice-president and chief engineer of 


_ the American Telephone & Telegraph Company, had to 


say. He spoke specifically of the electrical communica- 
tion industries, but his remarks should apply with equal 
force to many others. 

“What we want are men who can recognize the prob- 
lems with which they are confronted, study the problems, 
determine the appropriate action, and then take such 
action in the right way. These require understanding of 
the problems, keen perception. There must be imagina- 
tion, intelligence, judgment 
intellectual honesty and high 
aims. An active type of 
courage is requiréd: The 
willingness, even the eager- 
ness, to face difficulties of a 
physical nature and opposi- 
tion from others. A sense 
of justice is required. 

“The effective carrying 
out of action when decided 
upon involves an additional 
characteristic—skill in per- 
suading and in meeting dif- 
ficulties.” 

It is of interest to com- 
pare with these remarks 
those made by Alfred R. 
Glancy, president of the 
Oakland Motor Car Com- 
pany. Mr. Glancy had ob- 
tained actual opinions from 


of each problem in the whole range Arps, president of Lehigh, 3 manufacturers producing 90 
of requirements. wane: per cent of all cars, outside 
I think it only proper to say,” he (above) and other great of the Ford. “To a man, 
continued, “that the industry is structures 


pretty well served with what the 

educator is doing with his problem. The industry has 
absorbed great numbers of technical graduates in the 
past half century, and it would be no exaggeration to 
say that it would not have made its remarkable progress 
without the steadily increasing supply of technical 
school men.” 

Then came the statement of M. S. Sloan, president of 
the New York Edison Company and allied utilities: 
“T think most of the utilities, certainly most of the larger 
companies, look to the technical schools as an important 
source of supply of human material for these organiza- 
tions. A source from which must come men to be the 
technicians and department heads and executives who 
will control the: future destinies of these companies. 

“We look to the technical schools as a steady source 
of supply of human material of a certain grade, and 
with certain attributes. Knowledge of our business is 
not one of these attributes. Such knowledge must come 
and always will have to come from experience within the 
business. We expect from the technical schools the kind 
of men who will most rapidly learn our business—tech- 
nical, complex, changing and progressing from day to 
day, as it is. 

“The utilities want technical graduates who aren’t all 
technical. They want men with imagination and the 
ability to learn and think. Men with a background and 
education broad enough so that technical training assumes 
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said Mr. Glancy, “these ex- 

ecutives did not see the need 
of a boy specializing, for instance, in gas engine work— 
because our greatest need is for a complete grounding 
in the fundamentals. When these men are asked to 
specify which fundamentals, they are positive about 
physics, chemistry, mathematics and English. They are 
fairly certain about the social sciences—political economy 
and economics. They thought that general cultural sub- 
jects might be beneficial. 

“My own stand in the matter of cultural subjects is 
very positive. No matter what he takes up, a man’s 
success depends upon his salesmanship. This being true, 
it is most important that he acquire the poise and polish 
that general culture gives him, in order that he may make 
the finest impression of himself and his ideas.” 

Space does not permit a summary of the session in 
which leading educators outlined what the technical 
schools expect of industry; beyond mentioning their 
agreement that the schools have a right to support, finan- 
cial and moral—and to intelligent handling of graduates. 
Industry was asked to find a way to protect the teaching 
staff against depletion at the call of industry. 

Those interested in a detailed account of the laboratory 
of itself will find it in the April 8 number of Power. 
The dedication program was published Sept. 23. 

The present article has served its main function if it 
has brought out certain aspects of engineering education 
on which industrial and educational leaders see eye to eye. 
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OUTSIDE TEMPERATURE 
Controls HEATING SYSTEM 


; of Holland Plaza Building 


HE Holland Plaza 
Building is a_ sixteen- 


story loft structure of 
triangular shape located at the 
entrance plaza of the Holland 
Tunnels, which connect New 
York City with Jersey City. 
The building has a volume of 
14,000,000 cu.ft., floor area of 
800,000 sq.ft., and is of mod- 
ern steel, concrete and brick 
construction. 

In laying out the heating system for this building, 
operating economy was uppermost in the minds of the 
designers. As overheating is the largest single source of 
waste, it was decided to install a system in which the heat 
supply to the building could be automatically controlled 
from a central point in accord with variations of outside 
temperature. 

In addition, the system was divided into three zones 
arranged so that each zone supplies steam to one side of 
the building. The supply of steam to each zone can be 
regulated manually by control valves arranged so they 
can be set for the desired percentage of normal steam 
flow. 

Radiators are fed by sixty upfeed risers, each valved 
at its connection to the basement supply main and dripped 
through traps to the dry return main. Orifices are in- 
stalled in each riser and at the inlet of each radiator. 
These are necessary for the proper operation of the 
central control, as they insure uniform steam distribution 
to all radiators irrespective of the quantity and pressure 
of the steam supplied. 

The quantity of steam that will flow through a given 
piping system depends upon the difference in pressure 
between the inlet and outlet of the system. Variations 
of steam flow may be secured by varying either or both 
of these pressures. In the system installed in the Hol- 
land Plaza Building the outlet, or return vacuum, is 
maintained approximately constant by a duplex centrif- 
ugal condensate return and vacuum pump of 130,000 
sq.ft. capacity. The inlet steam pressure, and therefore 
the flow, is controlled by a single 16-in.-diameter V-ported 
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valve operated by oil pressure. 
As the orifices cause the 
steam to distribute uniformly 
throughout the system, curtail- 
ment in flow means part heat- 
ing of all radiators. This, in 
turn, results in less heat being 
given off by the radiator to the 
building space and provides a 
means for central control of 
room temperature. 

The heat loss from a build- 
ing, and consequently the heat that must be supplied to 
maintain a constant indoor temperature, varies inversely 
with the outside temperature. It is also influenced by 
wind and exposure to the direct rays of the sun. 

A thermostat on the roof of the building is arranged 
so that it operates the 16-in.-diameter control valve and 
varies the steam flow inversely with the outside tempera- 


The heating system control board 
and air- and oil-pump set at left 
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ture. It is set so that at 62 deg. F. 
only enough steam is admitted to 
keep the risers hot, all the steam be- 
ing condensed before reaching the 
radiators. Above the basement floor 
the risers are not insulated and 
therefore form a part of the radiat- 
ing surface, of which there is a total 
of 70,000 sq.ft. When the outside 
temperature is zero the thermostat 
permits enough steam flow to com- 
pletely heat the radiators. 

Air at constant pressure is sup- 
plied to the roof thermostat by a 
combined oil pump and air com- 
pressor in the basement to the 
left of the control panel. The 
amount of air flowing past the valve 
controlled by the thermostat is 
varied by changes in temperature. 
This air is piped to the control 
panel, where it escapes to the at- 
mosphere through a restricted open- 
ing, with the result that an air pres- 
sure is maintained that is inversely 
proportional to the temperature and 
equal to the pressure difference that should exist between 
steam supply and return to provide proper heating. This 
pressure is indicated and recorded by the gage on the 
left side of the panel. 

The air pressure actuates a mercury balance that oper- 
ates an oil pilot valve. Movement of the pilot valve in 
one direction sends additional oil to the operating cylin- 
der of the 16-in.-diameter control valve, opening this valve 
and increasing the steam flow. 

The other side of the mercury balance is actuated 
by the steam pressure differential. When this pressure 
difference equals the air pressure the oil pilot valve closes 
and holds the control valve in position. The difference 
between the steam inlet and outlet pressure is indicated 
and recorded by the gage on the right side of the control 
panel. 

Variations in the demand for heat due to causes other 
than temperature changes are met by manual operation 
of the control lever, on the panel between the recording 


The four 


At the left are the combination fuel oil pump and primary 
air fan sets, at the right is the house hot-water heater 
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return-tube 
boilers are fired with oil from the rear 


low-pressure 


gages. Operation of the control lever permits steam 
flows of 50 to 200 per cent of the flow normal for the 
outside temperature. The control lever is used in the 
morning to shorten the heating-up period, during the 
day to adjust the heat supply to meet unusual wind con- 
ditions, and at night to take care of additional heat needed 
because of the absence of direct sun radiation, or to lower 
the inside temperature when the building is unoccupied. 

Four low-pressure return-tube boilers, each con- 
taining 3,000 sq.ft. of heating surface, supply steam to 
the heating system. During normal winter weather three 
of these units will meet the steam requirements, the 
fourth being held in reserve for emergencies. 

The boilers are fired with oil. The burners, two per 
boiler, are of the rotating-cup atomizing type, located in 
the rear wall of the furnace. They are supplied with 
primary air and oil from duplicate combination fan and 
pump sets. The primary air operates the rotating cup 
in the burner, upon which the oil is sprayed through 
stationary nozzles. The fan, oil 
pump and burners have capacity to 
produce 150 per cent of rating. 
Automatic regulators actuated by 
the steam pressure control the oil 
flow to maintain constant steam 
pressure. 

In addition to the main heating 
system under automatic control, unit 
heaters have been installed to heat 
the storage space and truck unload- 
ing platform, located on the north 
side of the building. The heaters 
are of the suspended type, each cap- 
able of delivering 360,000 B.t.u. per 
hour. Six units are installed, their 
main purpose being to prevent the 
wet pipe sprinkler heads from freez- 
ing. Steam for the unit heaters is 
taken from the main boiler header 
and is not under automatic control. 

Two centrifugal screw-type 
pumps of 150 and 65 gal. per min- 
ute capacity deliver city water to 
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two house-roof tanks, each of 25,- 
000 gal. capacity. These tanks sup- 
ply water for house uses and to two 
1,000-gal. hot-water heaters. Dur- 
ing the winter steam for heating 
water is taken direct from the main 
16-in.-diameter header, while during 
the summer steam is furnished from 
a small hand-fired, cast-iron boiler. 

Space has been provided for the 
future installation of power-gene- 
rating equipment. With the present 
master metering arrangement studies 
have indicated purchased current to 
be the more economical, but if mas- 
ter metering is discontinued the 
power plant will be justified. 

The building, owned by the York 
Investing Corporation, was designed 
by Ely J. Kahn, architect. The 
mechanical features were designed 
and supervised by Henry B. Oehrig, 
mechanical engineer, through whose 
courtesy Power obtained the infor- 
mation contained in this article. 


Failure of Mud-Drum Head 
Wrecks Boiler Plant 


HE EXPLOSION of a water tube boiler at the 
Phillips steel and tin plate plant of the Wierton Steel 
Company, at Clarksburg, W. Va., on the morning of 
July 29 that resulted in the loss of two lives, the injury 
of seven persons, damage to three boilers, and wrecking 
of the smoke stacks, steam pipes and major part of the 
boiler house was due to a corroded mud-drum head. 
The boiler plant consisted of seven Stirling water-tube 
boilers, all set singly, with the exception of boilers 3 and 
4, which were set in a battery with division wall between. 
Boilers 3, 4 and 5 had 3,500 sq.ft. of heating surface 


The head of the mud drum at the right 
in this illustration is the one that let go 


Courtesy Hartford Steam Boiler 
Inspection and Insurance Company 


each, while the others had 5,000 sq.ft. each, the operat- 
ing pressure being 145 lb. per square inch. 

Failure of the blank head of the mud drum of No. 4 
was the initial cause of the accident. That head, in the 
shape of a disk, was blown free from the head flange, 
which remained attached to the shell, with the line of 
failure following the heel of the flange, where the mate- 
rial had been weakened by external corrosion. 

The head disk, freed from the drum shell, was blown 
against the blank head of the mud drum of No. 3 boiler 
with sufficient force to dislodge the latter’s rear upper 
drum from the tube ends and release the energy stored 
in the boiler, which added to the destruction. 

The rear upper drum of No. 3 boiler was projected 
several hundred feet but, fortunately, fell into a vacant 
yard. The loss has been placed at about $100,000. 


. View of the boiler 
%, house immediately 
ge after the explosion. 

The tremendous 

force released by 

the rupture is evi- 

denced by the dam- 

age done. The steel 

mill is in the back- 

ground 


Courtesy Hartford Steam Boiler 
Inspection and Insurance Company 
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Generator’s Polarity Reversed 
by Storage Battery 


O PROVIDE illumination for a charitable institu- 
tion, a compound-wound direct-current generator 
and a storage battery had been installed. The generator, 
driven by an internal-combustion engine, was employed 
during the day to charge the battery. But from about 
twilight in the evening until 10 o’clock at night the gen- 
erator supplied power to the illuminating circuits. 
During the remainder of the night the storage battery 
supplied current for the lights. 
The manner of connecting up the equipment is shown 
in Fig. 1. Before going off watch at night the engineer 


Series field 


Battery 


Fig. 1—Original generator and battery connections 


would close switch C and open B, thus isolating the 
battery and connecting the illuminating system to the 
generator. At 10 o’clock the night watchman would 
shut down the engine and generator, open switch A and 
close B, thus putting the battery into service. The next 
morning the engineer would start the engine and gen- 
erator, open the switch C and close 4 to charge the 
battery. 

When the engineer connected the battery for charging 
one morning the fuses in the circuit blew out. After 
replacing the fuses he made a second attempt, but with 
the same result. It was then concluded that the polarity 
of the generator had been reversed, which was found 
to be true. It was assumed that the night watchman, 
instead of opening the switch A before closing B and 


+ 


To 
load 


Battery 


/ine 


Fig. 2—Connections to prevent the battery reversing the 
generator’s polarity 
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stopping the engine, had reversed the operation and 
closed B and opened 4 an instant later. In the brief 
interval between closing one switch and opening the 
other a heavy reverse current flowed through the series 
winding and armature of the generator and reversed the 
polarity of the field poles. 

To forestall all chance of the mishap being repeated, 
the engineer changed the connections to those shown in 
Fig. 2. With this arrangement the generator operates 
as a shunt machine when charging the battery and as a 
compound generator while supplying power to the lights. 

St. Louis, Mo. A. J. Drxon. 


A. P. I. and Baumé Gravity 


'N THE Sept. 2 number of ‘Power a note by Charles 
.H. Hughes gives interesting information on A.P.I. 
gravity. I noticed an error, however. The old Baumé 
formula should have been given as 
Baumé = X 6) 
141.5 — (131.5 & G) 
G 


and the new or A.P.I.as A.P.I. = 


where the specific gravity of the oil is G. 
Wood River, Ill. DonaLp C. DovuG.as. 


Advantages of Thin Fires and 
High Induced Draft 


yw regard to the discussion “Advantages of Thin 
Fires and High Induced Draft,” by Bert Hough- 
ton, in the Sept. 30 nuniber, I wish to express a different 
opinion on the subject. 

Obviously little discussion was offered in the article 
as to the effect high induced draft has upon the gas pass- 
ing over the heating surfaces. Mr. Houghton states that 
the “boiler tubes, superheater tubes and passes are kept 
free from fly coal and ash.” This, I believe, is the 
strongest argument in favor of high induced draft. To 
prevent fly ash and coal from settling on the tubes it 
is necessary that the gas have considerable velocity. Of 
course under these conditions some short circuiting of 
the gas occurs. Naturally, good baffles will prevent a 
great part of the heat loss resulting from this condition, 
but even then it will not be a negligible amount. Where 
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an economizer is employed, much of the heat passing to 
the flue would be recovered. Many stations, however, 
employ preheaters instead of economizers, and the per 
cent of heat recovered is not so great. 

Less fusion of the ash is offered as an argument in 
favor of high induced draft. Ash fusion is, of course, a 
direct function of temperature, and as a rule more effi- 
cient furnace conditions result from higher temperatures. 
The problem of ash fusion should be solved by other 
methods than that of lowering the furnace temperature, if 
practicable. 

Air infiltration through boiler and furnace side walls 
is a problem within itself when a furnace draft of 0.50 to 
0.75 in. is experienced. 

In my opinion, the results obtained by Mr. Houghton, 
while resulting in increased efficiency in the plants tested 
by him, would not be found to be the case under con- 
ditions existing in many other stations. This would 
apply in particular where preheaters instead of econ- 
omizers are installed. RaAcpu RAINEY. 

Albuquerque, N. M. 


+ 


R. HOUGHTON, in his dis-ussion of the advan- 

tages of thin fires and high induced draft, states 
that balanced furnace draft is not desirable for most 
efficient operation. 

With this I cannot agree. It has been my experience 
that a balanced furnace draft must be maintained to re- 
duce as much as possible the amount of air infiltration 
through the setting walls. While air leakage may largely 
be prevented in modern boiler settings, it is virtually 
impossible to stop in the older type of brick wall set- 
tings. 

All the advantages that he mentioned are obtainable 
with thin fires alone, irrespective of whether relatively 
high induced draft or high forced draft is used. A thin 
fire shaped to produce rapid and even combustion 
throughout the active grate surface, in combination with 
a balanced furnace draft, will produce the highest boiler 
ratings and best efficiency. 

The function of the stoker and furnace is to bring 
the fuel and oxygen, both in controlled quantities, into 
intimate contact at the correct temperature for combus- 
tion. The fuel, as it travels through the bed, varies 
greatly in density. Near the front of the stoker it is 
almost entirely green coal. Farther on, the coal changes 
to coke, which is much lighter. Still farther on the fuel 
bed is made up of a mixture of coke and ash. The 
percentage of ash and the density of the fuel increase 
as it works down the stoker. This condition requires a 
varying thickness of fuel bed to balance the air pressure 
and to insure proper distribution of air. A thin fire 
shaped in this manner will be free from holes and will 
insure rapid and complete combustion. 

The forced-draft pressure should be just high enough 
to work the air as far as the top surface of the fuel. 
From there on the suction created by the induced-draft 
fan removes the products of combustion, excess air and 
the as-yet unconsumed volatile. The volatile, of course, 
is to be burned in the furnace. 

It will be found that the air pressure drop through a 
thin fire will be much less than through a thick fire. There 
will be a corresponding drop in the forced-draft pressure 
and a slight increase in the induced-draft suction. 

One result of operation as described in the foregoing 
is that the rear end of the fire remains light and consists 
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almost entirely of ash. This remains porous and permits 
of the passage of sufficient air to consume the remaining 
combustible. The passage of the air also keeps the ash 
below the fusion temperature and prevents any extensive 
clinker formation. Another result is that “blow-over” 
from the forward section of the fire is greatly eliminated, 
since such action is not the result of a thin forward 
section but rather the result of a relatively thick center 
or rear end section of the fuel bed. 

Results of operation with both heavy and light fires 
have shown that with a light fire it is possible to obtain 
the following betterments : 

Thirty per cent increase in boiler rating with 1 in. less 
forced-draft pressure. 

Fire cleaning time reduced to one-half. 

Two to three per cent greater efficiency. 

High ratings are obtained only by rapid and intense 
combustion. Such combustion is necessarily complete 
and most efficient. All these results are obtainable by 
operating with thin fires and without the risk of a great 
loss in efficiency due to the infiltration of air. 

New York City. WILLIAM WELCH, Jr., 

Assistant Mechanical Engineer, 
Interborough Rapid Transit Co. 


Why the Difference in Flow 
With Slight Change of Head? 


PROBABLE explanation of the peculiar condition 
described by P. L. Ulrich in the July 1 number is: 
When the water level in the top drum was low, as 
indicated by B on Mr. Ulrich’s sketch [reproduced here 
as Fig. 1], a vortex was formed in the top drum over 
the inlet to the 3-in. pipe, and steam was drawn into 
the pipe with the water. When the water was discharged 
to the atmosphere this steam escaped with the flash steam 
formed by the reduction of pressure of the hot water. 
But obviously the presence of the steam in the 3-in. 
pipe reduced the amount of water which could be dis- 
charged at any given pressure. 

When the water level was high as indicated by 4, 
Fig. 1, the inlet to the 3-in. pipe was submerged to a 
depth such that a vortex could not be formed, and hence 
the discharge capacity of the 3-in. pipe was normal. 

This condition may be remedied by welding a $-in.- 
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Fig. 1—Arrangement of test boiler and connection 
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Fig. 2—Baffle designed to prevent votex forming at inlet 
to drain pipe 


thick steel plate, bent in the form of an arch, over the 
inlet to the 3-in. pipe, as shown in Fig. 2. This will 
prevent the formation of a vortex at the inlet to the pipe, 
and should eliminate the variations in the flow due to 
a difference in water level in the top drum. 

Kansas City, Mo. C. A. BUTLER, Jr. 


Refrigerated Motors 


THE SEPT. 16 number there appeared a short 
article by Elmer S. Smail entitled “Refrigerated 
Motors and Other Pipe Dreams.” In this article Mr. 
Smail draws some interesting conclusions in regard to 
the cooling of the windings of a motor by refrigeration 
in order to increase the motor’s load-carrying capacity. 
He assumes an added copper loss of 100 B.t.u. per unit 
time, and by using an assumed “refrigerator efficiency” 
of 60 per cent, obtains 167 B.t.u. as the amount of 
energy required to operate the refrigerator during the 
same time. 

This is not intended as a brief in favor of the refrig- 
erated motor, but is merely intended to point out an 
error into which engineers as well as laymen very fre- 
quently fall in regard to refrigeration. 

The refrigerating machine may be most easily con- 
sidered as a “heat pump” ; that is, a device which “moves” 
or “pumps” heat at a given rate from a low temperature 
up to a higher temperature. At the higher temperature 
the heat is dissipated to the air or carried away by cooling 
water. A certain amount of energy is required to operate 
the machine and most of this is also dissipated by the 
cooling water or air at the higher temperature. We have 
in connection with refrigeration a term known as the 
“coefficient of performance.” This is the ratio of the 
heat “moved” (or refrigeration produced) to the energy 
required to operate the machine. 

An average value’ for the power consumption of a 
refrigerating machine is 2 hp. per ton of refrigerating 
capacity. Expressing this in equivalent heat units, we 
have 5,090 B.t.u. required per 12,000 B.t.u. of refrigera- 


tion. This is equivalent to a coefficient of perform- 
12,000 
ance of 5,090 or 2.36. 


Assuming a coefficient of performance of only 2, it 
would require but 50 B.t.u. to remove the 100 B.t.u. 
from the motor windings, instead of 167 B.t.u. Thus 
the idea of the “refrigerated motor” is not quite so ab- 
surd after all. It is purely a question of whether or not 
the added capacity made available could be justified. 

Washington, D. C. P. A. WILLIs. 
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The Operating and the 
Consulting Engineer 


READ with interest the foreword entitled “The Op- 
erating and the Consulting Engineer” in the Aug. 12 
number. The thoughts expressed therein ring true and 
are borne out by my own experience in recent years. 
Most engineers could attest to the lack of appreciation 
on the part of those in authority who have not the prac- 
tical knowledge of the engineering profession and who 
ignore the qualifications possessed by their engineers. 

The majority of qualified engineers adhere to the rule 
of fair play. They are guided in the main by strict and 
idealistic personal codes that hold the profession sacro- 
sanct and make the performance of a job almost a ritual. 

The services of doctors and lawyers are sought, but 
engineering service seeks a market. The difference is 
reflected in the attitude of management, non-technical 
superiors and of the public in general in its recognition 
of the profession and its reward in compensation. Only 
unity in the engineering profession can change this sys- 
tem and win for it a recognition and a reward comparable 
to that accorded the other professions. 

There seems to be a serious lack of appreciation of the 
engineer and his profession by the layman, and many are 
of the opinion that engineers are being overpaid for their 
work. The public seldom criticises the lawyer or the 
doctor. There is, however, a rapidly growing realization 
that the professional engineers and chief engineers of 
power systems are an important factor in our economic 
structure. Engineering is still a relatively young pro- 
fession, notwithstanding the fact that we have examples 
of engineering science and skill applied ages ago. The 
engineer has played an unostentatious part on the stage 
of the world’s work, while preoccupied with development 
and application of his science in the service of humanity. 
It is unfortunate that the true nature and scope of his 
efforts have been so little understood. 

In all probability the greatest contribution the engineer 
has made to society is ways and means for placing the 
scarcely attainable within reach of almost every one. 

Newark, N. J. P. Dias, Plant Engineer, 

Essex County Hall of Records. 


Check Phase Rotation When 
Paralleling A.-C. Generators 


N IMPORTANT factor sometimes overlooked when 
paralleling alternating-current machines is that of 
phase rotation. At one plant a 250-kva. waterwheel- 
driven generator was to be paralleled with a 1,500-kva. 
steam-turbine-driven unit. A temporary line was run 
to the main switchboard and a paralleling switch was 
mounted near the waterwheel generator. Everything 
was placed in readiness and lamps were used to indicate 
when the machines were in synchronism. At the proper 
moment, as indicated by the synchroscope, the paralleling 
switch was closed. A terrible explosion followed. Two 
men were painfully burned by hot oil and molten copper 
caused by the explosion of the paralleling oil switch. 
An investigation revealed that the men doing the work 
had disregarded the phase rotation of the water wheel- 
driven generator. Rave E. Mackay. 
Butte, Mont. 
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From Among 
Readers’ 


Problems 


Bett Breaks—On 
a quarter-twist belt drive carrying 
50-hp. at a belt speed of 5,000 ft. per 
minute the belt breaks continually. Can 
you suggest a solution? AR. 


The belt speed is too high, and should 
be reduced to not over 4,000 ft. per 
minute. The belt center distance is not 
mentioned; if too short, the twist of the 
belt may cause the belt to rupture. To 
somewhat offset this, when joining the 
two ends of the belt, the grain side 
should be connected to the flesh side. 
This lessens deformation of the belt. 


INDING BoILer EFFICIENCY — A 

3,000-sq.ft. boiler is generating steam 
at 150 lb. gage from feed water at 180 
deg. F. at the rate of 10 lb. of steam per 
pound of coal. The coal contains 13,500 
B.t.u. per pound as fired. What is the 
boiler efficiency? N.A.MCN. 


Consulting steam tables, it is found 
that generating dry saturated steam at 
150 Ib. gage from feed water at 32 
deg. F. calls for the addition of 1,195 
B.t.u. But since the actual feed-water 
temperature is 180 deg. F., each pound 
entering the boiler would already have 
had 147.88 B.t.u. added to it to raise it 
from 32 deg. F.; so 1,195 — 147.88 = 
1,047.12 B.t.u. is added to the fluid in 
the boiler, or 10 & 1,047.12 = 10,471.2 
B.t.u. absorbed from each pound of coal 
burned. As the coal contains 13,500 
B.t.u. per pound the combined furnace 


and boiler efficiency is 13,500 = 77.6 


per cent. — 


oF Saving COon- 
DENSATE—-We have a 1}4-1n. low- 
pressure steam trap on our domestic 
water heater, discharging a minimum of 
2.8 cu.ft. of condensate to the sewer per 
hour, twelve hours daily. The tempera- 
ture of this water is 180 deg. F. If 
city water cost 1.33c. per cubic foot, 
what would be the savings per day in 
dollars and cents if this water were re- 
turned to the boilers through an open 
feed-water heater? This could be done 
for the expenditure of about $25. Would 
the change be justifiable? B.E.S. 


On the basis of 180-deg. water, the 
weight is 60.58 Ib, per cubic foot, mak- 
ing the loss 169.6 Ib. per hour, 2,035 Ib. 
per day, or 610,500 Ib. per year of 300 


days. 
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City water will average 60 deg. F., 
so the recoverable heat in this waste 
water is 610,500 & (180 — 60) = 
73,260,000 B.t.u. Assuming that 10,000 
B.t.u. is absorbed by the boiler from 
each pound of coal, the heat in the drips, 
if put back into the heater, would save 
7,326 Ib. of coal per year, which with 
$4 coal represents a possible saving of 
$14.64. 

The savings in water cost would be 
2.8x12x300 == 10,080 cu.ft. per year, 
which at 1.33c. per cubic foot represents 
a monetary saving of $134.06. — 

The total saving is, then, 134.06 + 
14.64 = $148.70, a return of almost 
600 per cent on the investment. The 
rate of 1.33c. seems high, and if the 
rate is actually 0.133c. the total saving 
will be $28.05. 


PREVIOUS 


Conducted by 
L. H. MORRISON 


ou oF ARMATURE BANDING WIRE— 
What ts the proper size of bronze 
and steel wires to use on armatures? 
Is bronze and steel wire of the same 
size used for the same purpose? R.M. 


The size of banding wires used on 
armatures varies with the speed and 
diameter of the armature, the overhang 
of the coil ends and the space available 
for the bands. 

When an armature is stripped for re- 
winding, a record should be made of 
the banding wire size, the width of the 
bands and their location. If the original 
bands are satisfactory there is no reason 
for making a change in the size of the 
wire or width of the bands. Steel band- 
ing wire sizes of Nos. 12, 14, 17 and 
21 B. & S. gage will generally meet all 
requirements. The large-sized wire is 
used on large armatures and for high 
peripheral speeds, and the smaller wire 
is used on small armatures and for low 
peripheral speeds. If bronze wire is 
used approximately three time the cross- 
section of steel is required. 


QUESTION 


Discussed by Readers 


THE QUESTION 


HAVE a 125-hp., 675- 

r.p.m. induction motor 
that is to be used to drive 
a 100-kw., 600-r.p.m. com- 
pound-wound  direct-cur- 
rent generator. Can these 
two machines be operated 
satisfactorily if they are 
directly coupled together? 
What is the best way of 
controlling the excess volt- 
age of the generator due to 
the high speed? Has the 
increase in speed any effect 
on the compounding of the 
machine ? 


A 100-KW. generator coupled to a 
125-hp. motor will be capable of de- 
output without 


livering only 74 kw. 
The kilowatt 


overloading the motor. 


output of the motor is 125 & 0.746 = 
93.2, and the efficiency of the generator, 
which is assumed to be 80 per cent, re- 
duces its allowable output to 93.2 
0.80 = 744 kilowatts. 

The generator should withstand the 
centrifugal forces of 675 r.p.m. if it is 
in good condition. If there is any doubt 
about the condition, new banding should 
be put on the windings, and several ap- 
plications of a good insulating varnish 
should be applied. 

The generator running at 12.75 per 
cent increased speed will require ap- 
proximately 12 per cent less field flux 
for the same voltage. This would be ob- 
tained by a reduction in shunt-field cur- 
rent, which would make the regulation 
as a plain shunt generator poor. The 
condition can be overcome by removing 
shims from beneath the field poles, 
thereby increasing the air gap to a point 
where normal shunt-field ampere-turns 
would be required. The set should then 
function properly, except that similar 
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adjustment should be made to the inter- 
poles if it is equipped with them. 

If it is not desirable or is impossible 
to change the field poles then the set 
may be operated as a straight shunt gen- 
erator. ARTHUR ALBAUGH. 

Baltimore, Md. 


HE PROBABILITY is that the two 

machines can be directly coupled 
and that they will operate satisfactorily. 
The voltage of the direct-current gen- 
erator is not given, consequently I do 
not know the size of the commutator 
bars, but it is unlikely that a 12 per cent 
increase in speed would be dangerous 
either to the commutator or the arma- 
ture bands. If the direct-current gener- 
ator is fully loaded, the induction motor 
will be overloaded. Allowing an effi- 
ciency of 90 per cent for the generator, 
the induction motor will have to provide 
149 hp. at the coupling to produce full- 
load generator output. 

The best way to control the voltage 
output of the generator is by resistance 
in the shunt-field winding. If the rheo- 
stat supplied with the machine is not 
enough, an additional resistance can be 
installed. 

The increase in speed will affect the 
compounding. The voltage generated in 
the machine is a function of the speed 
and of the pole strength. If the speed 
is increased, it will be necessary to re- 
duce the pole strength to keep the 
terminal voltage constant. In the case 
under discussion, the shunt field can be 
reduced by means of resistance as indi- 
cated above. The compound field, 
which is determined by the current out- 
put, will remain the same as at the lower 
speed. This can be corrected by placing 
a low-resistance shunt across the series- 
field circuit, thus allowing only a por- 
tion of the load current to pass through 
the series-field windings. This shunt 
will have to be adjusted by trial. 

C. E. Oxive, Chief Engineer, 
Canadian Celanese, Ltd. 
Drummondville, Que. 


125-HP., 675-r.p.m. induction motor 
‘can be directly connected to a 100- 
kw., 600-r.p.m., compound-wound direct- 
current generator. If they are now 
belted together with the belt not 
crossed, one unit or the other must be 
reversed for direct connection. Re- 
versing can best be done on the motor 
by simply reversing two of the three 
leads. The excess speed on the gen- 
erator can be offset in either of two 
ways, by weakening the shunt field or 
by increasing the air gap. If the shunt 
field is weakened, say by a permanent 
resistance, the voltage regulation will be 
broader, that is, the voltage will fall 
more at full load. If the air gap is in- 
creased there will be no change in volt- 
age regulation or compounding. 
Remove the shims from back of the 
polepieces if there are any; if not, bore 
out the frame or turn off the ends of the 
poles. The speed increase will be 124 
per cent plus whatever belt slip it has 
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had. For this size machine, it is esti- 
mated that 3» in. increase in air gap will 
be sufficient. 

The induction motor speed does not 
check, as the nearest 60-cycle syn- 
chronous speed is 720 r.p.m. with full- 
load speed about 700 r.p.m., and there 
is no other normal frequency at which 
the speed would be even as close as this. 

R. H. Rocers, 
Industrial Engineering Dept., 
General Electric Company. 
Schenectady, N. Y. 


REQUIRED at full load 
by the generator will be approxi- 
mately 145 hp. The motor will thus be 
overloaded about 15 per cent, but since 
the generator will probably not operate 
at full load much of the time this over- 
load should be permissible. The gen- 
erator can withstand the increased 
speed of 12 per cent. 

Because of the increased speed the 
total of field flux must be decreased. 
This can be accomplished by decreasing 
the shunt- and series-field currents. As- 
suming that it is a 250-volt generator, 
a fixed or adjustable resistor rated at 
7 ohms and 10 amp. should be con- 
nected in series with the shunt-field cir- 
cuit. The resistance of the shunt across 
the series-field circuit will probably 
have to be slightly decreased. 

It is possible, but unlikely, that the 
required decrease in field flux will cause 
an undesirable change of voltage with 
load. This can be determined by trial, 
or by referring to the generator’s full- 
and no-load saturation curves. 

R. M. REep. 

San Francisco, Calif. 


A Question 
for Our Readers 


i N our plant there is an 

extensive system of 440- 
volt, 3-phase power con- 
ductor and 220- and 110- 
volt lighting circuits. All 
this wiring is installed in 
conduit, and part of it has 
been in service for several 
years. Extensions to the 
plant have resulted in some 
of the circuits being lo- 
cated in inaccessible places. 
Faults have occurred in 
the wiring that have been 
difficult to find. I should 
appreciate suggestions as 
to the best way of locating 
faults in a complicated . 
wiring system and what 
may be done to find the 
weak spots before they de- 
velop into failure and 
cause unexpected trouble. 

M.D.B. 
Suitable answers from readers will 
be paid for and published in the 
Dec. 9 number 


v 


BRING the generator speed up to 675 
r.p.m. and regulate the no-load volt- 
age to its normal value by the field rheo- 
stat. In some few cases this might cause 
the machine to operate below the knee 
of the saturation curve and produce wide 
fluctuations of voltage with small 
changes in speed or load. However, 
normally no trouble should be experi- 
enced from this source. 

Next, operate the generator under 
full load and observe the voltage. If 
this is within operating limits of the 
normal full-load value, no_ further 
changes need be made and the machine 
will operate satisfactorily. It is pos- 
sible that the full-load voltage may be 
in excess of its normal value. If the 
generator already has a shunt on the 
series-field coils its resistance may be 
varied, and if there is no shunt avail- 
able one should be made, using German 
silver or some other resistance metal. It 
will only be necessary to shunt a small 
per cent of the series current to. secure 
the proper compounding. 

Edgewood, Pa. L. C. Moore. 


ROM my experience with a 50-kw., 
600-r.p.m. generator coupled directly 
to a 670-r.p.m. induction motor, | think 
“W. B.” will have no trouble with his 
motor-generator set. The field rheostat 
should take care of the excess voltage, 
which, in my case, was 18 per cent at 
full field. It is not likely that the com- 
pounding will be materially affected, but 
if it is necessary to shift brushes to get 
good commutation it may require ad- 
justing the series-field shunt to com- 
pensate for the resulting change in com- 
pounding. F. C. CAMPBELL, 
Chief Electrician, 
MacSim Bar Paper Co. 
Otsego, Mich. 


N INCREASE in speed will raise 
the voltage of the generator, but the 
field rheostat will take care of this in- 
crease. The increased speed will have 
the effect of raising’the voltage induced 
in the compound winding, but not 
noticeably. As an example, we have a 
45-kw., 700-r.p.m., compound-wound 
generator driven by a 75-hp., 750-r.p.m. 
induction motor. This set gives satis- 
factory operation even under —heavy 
overloads. CLARENCE W. Hope. 
Lowell, Mass. 


HE 600-r.p.m. generator may be 
connected directly to the 675-r.p.m. 
induction motor. 1 recently had a 
similar experience with a 22-kw. direct- 
current generator belted to an overshot 
waterwheel. It was desired to increase 
the speed of other machinery connected 
to the waterwheel without changing 
pulleys. A resistance of approximately 
20 ohms was put in the field circuit of 
the generator and its speed was in- 
creased from 750 to nearly 800 r.p.m., 

while maintaining the same voltage. 

W. S. Wuitinc, Jr. 

Butler, Tenn. 
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Decrease in Blade Troubles 
Shown by N.E.L.A. Turbine Report 


N THIS year’s report on turbines, 

the Prime Mover Committee of the 
N.E.L.A. has analyzed the operating 
records of 276 turbines of 20,000 kw. 
and larger, compared to 207 in 1928 
and 191 in 1925. The average capacity 
of units installed increased from 42,050 
kw. in 1928 to 65,430 kw. in 1929, or 
56 per cent. The capacity of turbines 
for the one year of service as reported 
for 1929 totals 1,474,500 kw. for 26 
units, and similar data for the year 1928 
show a capacity of 970,200 kw. for 21 
units. 

Out of a total of 292 turbines re- 
ported, 101 units have a service-hour 
factor 80 per cent or greater, with an 
average unit outage factor of 7.2 per 
cent. In the same service-factor range 


SUMMARY OF TURBINE OPERATING 


RECORDS, 1929 
Per Cent 
of 
Period 
Total Hours 
1929 1929 
Number of turbine units re- 

Period hours reviewed........ 2,397,135 100.00 
1,664,250 69. 43 
Service hours................ 1,602,215 66. 84 
Outage hours due to turbines. . 120,267. 5.02 
Outage hours due to generators 35,1 1.47 
Outage hours due to condensers 62,655 2.61 
Outage hours due to other 

Reserve hours. 559,572 23.34 


for 1928, with 62 units considered, the 
average unit outage factor was 6.6 per 
cent, showing a slight increase in aver- 
age for 1929. In 1929, 237 of the units 
reported have a_ service-hour factor 
greater than 60 per cent, with an aver- 
age outage factor of 8.9 per cent. For 
the same service-factor range in 1928, 
with 163 units considered, the average 
outage factor was 9.9 per cent, a de- 
crease of one per cent for 1929. 

Units with 80 to 100 per cent service 
factors are of base-load type, since in 
most cases they show very little reserve 
time, the total time being divided be- 
tween operating and outage. The fact 
that the highest turbine outage lies in 
the 40 to 50 per cent service-factor 
group would seem to indicate that con- 
tinuous starting and stopping of units 
influences their availability. 

In the figure the outage factor for 
turbine-generators of the same age has 
been compared with the record of 1925. 
The turbine-outage factor shows a dis- 
tinct improvement for turbines between 
one and ten years of service. The high 
outage in 1929 for machines installed in 
1915, that is machines with fifteen years 
of service, is caused by the abnormal 
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The report includes 1929 
operating records of 276 
turbines and the result of 
tests on 20 turbines ranging 
from 3,500 to 94,000 kw., 
together with operators’ 


and manufacturers’ state- 


ments 


outage of two of the six units con- 
sidered. 

Under normal conditions greatest out- 
age for the turbine is due to annual 
inspection and adjustment. Examina- 
tion of individual turbine data indicates 
that the average inspection hours are 
affected by the capacity factor, service- 
hour factor and age of turbine. The 
data seem to indicate, however, that the 
larger the unit the less inspection hours 
required. The average time required 
for annual inspection, as reported by 
156 units, is 387 hours. This is slightly 
less than the average figure reported in 
1928. Following is an analysis show- 
ing the per cent of time various troubles 
caused the turbine to be down for repair. 


Per Cent 
of 

Outage 

Hours 

Nozzles and diaphragms................ 1.49 
Lubrication system.................... 2.28 
3.47 
Annual inspection and adjustment... ... . 54.73 
Total for repair and maintenance...... . 100.00 


Examination of the outages due to 
turbine troubles shows that, barring the 
period of annual inspection, the main 
sources of trouble are buckets and 
blades. The number of machines af- 
fected by bucket or blade trouble de- 
creased from 47 per cent of those 
reported in 1925 to 20 per cent in 1928 
and 18 per cent in 1929. Turbine 
outage per unit due to this cause was 
440 hr. in 1928, whereas for 1929 it 
was only 294 hr., or a decrease of 33 
per cent. 

In connection with condensers, 76 per 
cent of the outage is due to cleaning, 
with 11 per cent of the cleaning hours 
charged against the unit at a time when 
the machine should have operated for 
best station economy. The number of 
machines affected by tube trouble de- 
creased from 23.7 per cent of those 


reported in 1928 to 19.6 per cent of 
those reported in 1929. 

An analysis of outages caused by 
various condenser troubles follows: 


Per Cent 
of 
Outage 
Hours 
6.44) 
Circulating PUMPS... 4.01 
Condensate pumps..................... 1.20) 
Total for repair and maintenance....... 100.00 


Operating records for seventeen tur- 
bine-generator units using steam at 550 
Ib. pressure or higher show that al- 
though operating 163 per cent more 
hours than the average of all other ma- 
chines reported in 1929, the outage 


ANALYSIS OF GENERATOR OUTAGE HOURS 


Per Cent 
of 

Outage 

Hours 

Armature windings.................... 6. OF 
Annual inspection and cleaning.......... 36.42 
Total for repair and maintenance...... . 160.00 


factor compares favorably with the 
average for all units. When compared 
with 1925 records for machines of the 
same class, the turbine ovtage factor 
shows a decline from 14.75 per cent to 
the present value of 4.76 per cent. 

The section of the report devoted to 
operating companies contains statements 
of experience in the operation of large 
turbine units. The United Electric 
Light & Power Company has installed 


ANALYSIS OF OUTAGE DUE TO OTHER 


CAUSES 
Per Cent 
of 

Outage 
Hours 

22.32 

Total for repair and maintenance...... . 100.00 


in Hell Gate station two large units, one 
a 160,000-kw. Brown Boveri unit and 
the other a 165,000-kw. Westinghouse 
The American Brown Boveri turbine 
carried a load for the first time on Dec. 
27, 1928, and the Westinghouse unit on 
April 11, 1929. 
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SUMMARY OF TURBINE ECONOMY DATA 
Best Steam 


steam stored in the boiler reheater in- 


dicated that a faster operating valve was 


Point Pressure, Steam Exhaust Rate Engine 


age P Load Lb. perSq. Temp., Pressure Best Efficiency, more desirable. The original valves 
15,000 GE. 12,800 244 588 0. 10.50 73.9% type valves actuated from the turbine 
6 20,000 West. 21,000 205 484 1.0 12.1 72.3 The twenty-one-stage 94,000-kw. tan- 
12 50,000 West. 37,000 280 611 1.0 10.3 75.5* Station of the Southern California Edi- 
17 75,000 G.E. 55,000 330 725 1.0 8.9 79. 8* continuously since installation at loads 


The low-pressure end of the American 
Brown Boveri unit began to vibrate on 
Jan. 30, 1929. It was found that several 
of the lashing wires in the two last 
wheels were broken; there were also 
breaks in wires of the sixth and seventh 
wheels. Since calculation indicated that 
vibrations of a nature to cause these 
troubles were not to be expected, it was 
assumed that stresses due to soldering 
were the cause of the fractures. The 
lashing wires were removed and the 
turbine returned to service for trial 
operation, pending further investigation, 
Operation under this condition, how- 
ever, was not successful, the strain caus- 
ing fractures of the shroud band and of 
one blade. As operation of this unit 
was important, it was returned to serv- 
ice without the last whee! on each end, 
and has been operating in that condition 
ever since. It was contemplated to re- 
install this stage in 1930, after the blad- 
ing has been provided with a new type 
of lashing. 

The only other trouble with this unit 
up to the time of this report, early in 
1930, was a rub on a_ high-pressure 
dummy due to an attempt to operate 
for the first time using water instead 
of steam on the gland seals. This kept 
the unit out of service for about a week. 

The Westinghouse unit has been 
operating without interruption except 
for one short shutdown shortly after 
initial operation, because of trouble in 
connection with the generator blowers. 
An oil-operated automatic damper con- 
trol mechanism is furnished with the 
blowers, which are independent pro- 
peller-type units. The trouble experi- 
enced was with the oil piping which sup- 
plies the bearings and damper control and 
was due to vibratory leakage of oil lines. 
It has been overcome by substituting 
steel for brass piping and by making 
improvements in the piping arrangement 
and bracing. 

Since the units were installed, the 
practice has been to operate them as 
nearly continuously as load requirements 
will permit. This has necessitated oper- 
ation at loads as low as 30,000 kw. each 
during early morning hours. 

The 110,000-kw. Westinghouse unit 
at Hudson Avenue went into service 
Sept. 8, 1928. Shortly after its initial 
operation a vibration developed that did 
not respond to balancing operations. 
The vibration was finally diagnosed as 
a result of spindle warpage. The high- 
pressure spindle design was such that 
the leak-off from the high-pressure 
dummy passed through four holes in 
the spindle, with four outlets between 
the ninth and tenth rows of blades. 
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*Engine efficiency not in published report; calculated from test data. 


These holes were plugged and the 
vibration disappeared. The high-pres- 
sure element was inspected in July, 
1929. One blade was found broken in 
the sixteenth and nineteenth rows, and 
the lashing wires of the sixteenth, 
seventeenth, eighteenth and nineteenth 
rows were broken in a number of 
places. The sixteenth row was replaced 
with blades of heavier section and nickel 
lashing wire was used throughout. 

The General Electric 160,000-kw. unit 
installed at the East River station of 
the New York Edison Company first 
carried load on Oct. 10, 1929, and dur- 
ing the succeeding weeks was down 
from time to time for minor adjustments 
usual in the starting up of a new unit. 
Since the completion of these adjust- 
ments it has been in practically con- 
tinuous service, carrying loads up to 
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Outage factors for turbine-generators 
of the same age 


full rated capacity. The unit’s perform- 
ance to date has been entirely satis- 
factory. 

Operation of the 165,000-kw. three- 
cylinder General Electric unit of the 
Ohio Power Company at Philo has 
demonstrated the flexibility of this com- 
bination. Steam is supplied at 600 Ib. 
pressure and 750 deg. temperature, and 
a boiler reheat to 750 deg. The com- 
plete unit has been operated with and 
without reheat, the high-pressure unit 
and one low-pressure unit have oper- 
ated with and without reheat, and both 
low-pressure units have operated on 
high-pressure steam supply. 

Difficulties have been minor, consist- 
ing of sticking of the control valves 
that are subjected to maximum tempera- 
ture. <A critical study of operation, pos- 
sible contingencies and the volume of 


around 100,000 kw. The only major 
operating difficulties reported have been 
the loss of a few buckets and some 
shroud rings on fifteenth-stage 
wheel, which did little other damage, 
and a slight loss in capacity due to 
deposits from the steam adhering to the 
turbine blading. 

Detail data and results of tests on 
twenty turbines varying in size from 
3,500 kw. to 94,000 kw. capacity are 
presented in the report. Fourteen 
straight condensing tests and thirteen 
made with extraction operation are re- 
ported, seven of the units being tested 
both ways. The table contains a sum- 
mary of results of eleven of the straight 
condensing tests reported. 


Large New Power Station 
Planned for London 


NE of London’s largest boroughs, 

Fulham, has approved plans for 
a large power station intended to 
supply many other London _ bor- 
oughs with electricity. The estimated 
cost is $27,765,000. Work is to 
be undertaken in two sections, with the 
total cost of the first section computed 
at $13,954,675. When that section is 
completed the plant will supply 132,000 
kw., and when the second section is 
completed its capacity will be 318,000 
kw. Thus the new station will be larger 
than that which is now going up in the 
borough of Battersea. 

The plans and estimates have been 
approved by the Central Electricity 
Board, and the next step is to obtain 
the consent of the Electricity Commis- 
sioners and the approval of the Com- 
missioner of Works. The recommenda- 
tion of the Electricity Committee that 
the project should be approved was 
adopted unanimously. 

It is proposed to purchase properties 
adjoining the present power station, the 
cost of displacing the firms concerned to 
exceed $2,000,000. Plans provide for 
a jetty to accommodate steamers and 
barges, and all coal will be unloaded 
there. It is estimated that 2,250 tons 
will be used daily. The cost of the 
jetty and water channels will amount to 
$748,500. Coal will be conveyed on a 
moving belt to the boiler houses or to 
two large adjacent coal dumps. Each 
boiler house will contain 250,000-Ib. 
water-tube boilers fired by mechanical 
stokers and operated at a steam pressure 
of 600 Ib. per square inch. 

There is some opposition to the sta- 
tion on the ground that it will destroy 
the amenities of the west side of Lon- 
don, and that the cost of the ten-acre 
site is too high. 
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AUTOMATIC OPERATOR 
Controls Hydro Plant Economy’ 


In the Morony hydro plant 
of the Montana Power Com- 
pany an automatic operator 
is used that controls the 
loading of the two units to 
give the highest economy. 
When only one unit is re- 
quired to carry the load the 
other is automatically made . 
to operate as a synchronous» 
condenser until it is again 
needed 


developments, using automatic 
control for economic load division, 
that has recently completed the first few 
months of successful operation is the 
Morony development of the Montana 
Power Company. In line with the gen- 
eral desire to improve operation, and 
finding that the Morony plant was best 
adapted for this work, automatic fre- 
quency control equipment was installed 
as part of the hydraulic turbine con- 
tract. This station had two units of 
the same characteristics and it was esti- 
mated that the requirement for main- 
taining frequency on the Montana sys- 
tem would call for the continuous op- 
eration of two units through a range of 
output from one-half to three-quarters 
of their full-load rating. As the load 
on that system is subject to variations 
which are not easily predicted, the ques- 
tion immediately arose in regard to the 
loss of efficiency due to operating two 
units below one-half of their individual 
capacities where the load could be more 
efficiently carried on a single unit. 
With the application of automatic 
frequency control to this plant, a fur- 
ther step was made in the development 
of automatic economy control by ar- 
ranging special equipment which would 
automatically transfer one unit from 
operating on load to operation as a 
synchronous condenser when the point 
had been reached where one unit alone 


Or OF THE most interesting 


*Abstract from paper, “Automatic 
Operator for Economy Control Applied to 
Hydro-Electric Generator Stations,” pre- 
sented at the Middle Eastern District meet- 
ing of the American Institute of Electrical 
Engineers, Philadelphia, Pa., Oct. 13 to 15. 
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could carry the load of the station more 
efficiently than two units. 

Fig. 1 shows the curve of over-all 
plant efficiency with respect to plant 
output for both one and two units. It 
may be seen very readily that below an 
output of about 23,000 kw. it is more 
efficient to run a single unit than it 
would be to operate both units. The 
question immediately arose as_ to 
whether it would be desirable to signal 
the operator at this point and have him 
shut down one unit and carry the load 
on the remaining unit. However, as the 
immediate availability of this surplus 
unit was of great value in supplying 
sudden demands for load, it was found 
that instead of shutting down one unit, 
it could conveniently be transferred 
automatically to synchronous-condenser 
operation, 

The first unit was arranged to pick 
up whatever load was required as well 


‘units carrying the same load. 


Fig. 2 represents the economic anal- 
yses of this station, with the savings 
effected by the control plotted with re- 
spect to station output. Approximately 
2,400 kw. is saved by the operation of 
one unit on condenser and one unit on 
load, based upon the utilization of the 
same flow as would be required for two 
This 
saving in kilowatts can be translated 
into money, and for this purpose an 
arbitrary figure of 3 mills per kilowatt- 
hour was used. According to the latest 
studies, this represents slightly over $7 
per hour saving with this low power 
rate for each hour that the plant is 
operated below an output of 18,000 kw. 
Since storage facilities are available, 
these savings can be translated into 
savings in discharge, which is the third 
curve shown on the figure. 

The possibilities of extending this 
type of control to other applications is 
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0 
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Fig. 1—Stations curves of the Morony development with 
one and with two units in operation 


as to supply the power to drive the 
other unit as a synchronous condenser. 
By the use of automatic air vents, the 
power required to drive the unit as a 
synchronous condenser was held to 
small limits. From actual tests, the 
curve in Fig. 1 for one unit operating 
on load with one unit as a condenser 
gives a loss of less than 2 per cent 
below the efficiency of one unit operat- 
ing alone. Provision was also made for 
this reserve unit to come back on load 
automatically when it was required 
either at a slow rate for normal service 
or at a rapid rate for emergency. 


virtually unlimited at present, and in- 
stallations are now under way for sim- 
ilar equipment in plants containing as 
many as four units. In this case the 
savings increase materially above those 
shown for the Morony development in 
Fig. 2, since the possibilities of saving 
are proportionately larger. 

‘This feature introduces another phase 
of operation, namely, the economic 
carrying of system reserve capacity 
through the operation of one or more 
units in the station as synchronous con- 
densers. Automatic control equipment is 
provided to make the condensers imme- 
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diately available if they are required for 
load service either as the result of a 
normal increase in load occurring at 
the particular time or due to system dis- 
turbances requiring additional generat- 
ing capacity at once, in-which case the 
rate at which these reserve units will 
pick up the load will be much more 
rapid. It is thus possible to allocate 
the system reserve to hydro-electric 
plants in which surplus capacity is 
available. By the proper use of auto- 
matic control equipment this reserve 
capacity automatically can be made 


which are of double-runner type, and 
one is a single-runner type. The single- 
runner unit was installed in 1914 and 
in 1921, when the flow of the Susque- 
hanna River was at a low stage, this 
unit was used as~a synchronous con- 
denser solely for power-factor correc- 
tion to permit the plant to shut down. 
Since 1921, when the flow necessitates 
a complete shutdown this unit is used 
as a synchronous condenser, and has 
operated satisfactorily. It requires ap- 
proximately 650 kw., or 5.4 per cent of 
the rated capacity, to operate as a con- 
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Fig. 2—Curves showing savings in kilowatts, dollars and 
discharge against kilowatts output for automatic operation 


available without the necessity of any 
operation on the part of either the load 
dispatchers or of the operators them- 
selves. 

The actual performance of the auto- 
matic frequency control equipment, com- 
bined with the elements of automatic 
economy control to effect both economic 
load distribution and maintenance of the 
‘economic combination of units in serv- 
ice, has been gratifying. The control 
at Morony has been in service for sev- 
eral months and has been effective in 
stabilizing the frequency under rather 
severe service conditions. The type of 
load on this system fluctuates greatly, 
due to its inherent characteristics and 
to the self-regulating characteristics of 
the system itself being relatively small. 
Automatic transfer from load to con- 
denser and from condenser to load of 
the reserve unit is effected easily and 
without any attention being required on 
the part of the operator. A slightly 
revised operating procedure based upon 
the new conditions was inaugurated by 
the load dispatchers, and the water bal- 
ance between the various plants was 
found to be more easily maintained than 
with the previous condition of hand 
regulation of the speed. 


H. A. VON EIFF, efficiency engineer, 
Pennsylvania Water & Power Company, 
discussing the condenser operation sec- 
tion of this paper said: 

Referring to the section covering con- 
denser operation, it is interesting to 
state that we have found a large gain 
in economy at the Holtwood plant by 
operating one unit as a synchronous 
condenser on both the 25- and 60-cycle 
systems. The Holtwood plant, prior to 
1924, had eight 25-cycle units, seven of 
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denser with gates closed and vacuum 


broken. This loss is small compared 
to the gain in economy and _ peak 
service. 


A study was made to determine the 
gain in output by operating one unit as 
a condenser which would be available 
for spare capacity and one unit carry- 
ing load when the load on the hydro 
plant could be carried on one unit but 
the capacity of another unit would be 
needed for spare. This study showed a 
saving of 150 to 300 cu.-ft.sec., depend- 
ing on the head and the load carried, or 
a gain of approximately 500 to 1,000 
kw. This operation is entirely by man- 
ual control, and the governor on the 
condenser unit is adjusted so that the 
unit will pick up load if the frequency 
drops. 

In 1924 two 60-cycle, single-runner 
units were installed in the Holtwood 
plant, and the gain in economy from 
operating a 25-cycle unit as a condenser 
led to making a study of synchronous 
condenser operation on one of the two 
60-cycle machines for loads of one-unit 
capacity but requiring another unit for 
spare capacity. Operation proved sat- 
isfactory when the tailrace elevation 
was below the runner, and the saving 
from condenser operation on these two 
units varied from 500 to 700 cu.-ft.sec. 
and from approximately 1,500 to 2,300 
kw., or from 13 per cent to 27 per cent, 
depending on the head and load carried. 
The large gain in economy on these 
units compared to the 25-cycle units is 
due to their having a higher specific 
speed, or lower part-gate efficiencies. 
It is also interesting that the energy 
required to operate these units as con- 
densers with gates closed and vacuum 
broken amounts to approximately 400 
kw., or 3.3 per cent of rated capacity. 


Student Session, Feature of 
A.S.M.E. French Lick 
Meeting 


APERS of unusual interest were 

given at the student session of the 
American Society of Mechanical En- 
gineers’ meeting held at French Lick, 
Ind., Oct. 13 to 15. Coal, power, re- 
search and education were among the 
subjects discussed by the juniors. 

A special prize for excellence of ma- 
terial and presentation was awarded to 
Allen G. Stimson of Rose Polytechnic 
Institute for his paper entitled, “Me- 
chanical Engineering in the Coal In- 
dustry.” Mr. Stimson reviewed the rea- 
sons for the mechanization of the in- 
dustry and described various types of 
loading devices and the factors in- 
fluencing their selection. He then told 
of the reorganization of mining methods 
and its effect upon employment. 

Discussing “The Power Industry,” 
Charles Link of Armour Institute of 
Technology reviewed several theoretical 
plans for the production of power from 
differences of existing temperatures in 
water and mentioned the well-known 
sources of energy—wind, tide, sun’s 
rays, etc. He spoke of the possible de- 
velopment of 500,000 kw. by utilizing 
the drop of 1,000 ft. between the 
Mediterranean Sea and the valley of the 
Jordan River near Beisan. After 
touching on the potentialities of the 
diesel engine, he discussed the status of 
water power with respect to steam and 
concluded with a dissertation on the 
modern steam plant. 

Reports on the co-operative edu- 
cational plans of the University of Cin- 
cinnati, Massachusetts Institute of Tech- 
nology and the Speed Scientific School 
of the University of Louisville were 
given in two papers on “Co-operative 
Education,” by Fred F. Borries and J. 
W. Samuels of the University of Louis- 
ville and Edwin E. Caspell of the Uni- 
versity of Cincinnati. These colleges 
have working arrangements with vari- 
ous industries whereby the students 
may receive practical engineering train- 
ing along with their courses. 

In a paper entitled “Research in 
Mechanical Engineering” R. R. Honold 
of the University of Illinois summarized 
the fields now being investigated at that 
institution, which include heating, ven- 
tilation, refrigeration, internal combus- 
tion engines, flow of air through orifices, 
underfeed stokers, various grades of 
Illinois coal, effect of water impurities 
on high- and low-pressure boilers and 
fatigue of metals. 

Contained in the paper, “Heat Treat- 
ment of Nickel Steel Welds,” by E. H. 
Behle and C. L. Welch of Washington 
University, was a report of heat-treat- 
ment tests which included many photo- 
micrographs of untreated and treated 
specimens. The paper concluded with 
the observation that when the weld 
filler is of the same composition as the 
original nickel steel, heat treatment will 
increase the strength of the weld in pro- 
portion to the increase in strength it 
produces in the solid stock. 
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WHAT’S NEW 
EQUIPMENT 


HOW THE MANUFACTURER CONTRIBUTES TO 
THE JOB OF GENERATING, TRANSMITTING 
AND APPLYING THE POWER SERVICES 


Portable Pneumatic 


Ash-Removal System 


+ iw MAKE possible the dustless 
and noiseless removal of ashes 
from the smaller industrial plants, 
basements of offices and public build- 
‘ngs the pneumatic portable ash- 
removal system illustrated kas been 
introduced by the Allen Air Appli- 


Below — Ash-re- 
moval unit in 
dumping position 


anee Company. Ine.. 452 Lexington 
Ave., New York City. 

The system consists of two units, 
a dump unit carrying an airtight steel 
ash container, as shown in the left- 
hand view, and a power unit carry- 
ing a suction producing apparatus, as 
shown in the upper view. The two 
are temporarily connected only while 
ashes are being drawn from the base- 
ment into the dump unit. 


The power plant comprises a 75-. 


hp. Continental gasoline engine driv- 
ing a multi-stage vacuum producer. 
together with two large dust filters, 
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the complete assembly being mounted 
on a standard Relay truck. This unit 
is used to produce a vacuum in the 
closed ash tank, causing the ashes to 
be drawn into it. When the tank is 
full the two units are disconnected 
and the dump truck is driven off to 
point of disposal. Where the system 
is used permanently a pipe line is in- 
stalled extending from the ashpit in 
the boiler room to the sidewalk. A 


Above—Power unit 
and dump unit in 
loading position, 


connected tempo- 
rarily by vacuum 
hose 


flexible hose is then used to connect 
to the dump unit. 

In addition to its use in the removal 
of ashes the system is suitable for the 
conveying of sand, cement or other 
granular material. 


Anti-Corrosive Metal 


ARRONIA is the name given to 
an anti-corrosive metal put out 
in various forms, including tube, 
sheet, wire, rod, casting and ingot, 
by the Barronia Metals. Ltd.. Par- 


sons Green Lane, London, S.W.6, 
England. The metal is claimed’ to 
have high anti-corrosive properties 
and is suitable for high pressures and 
temperatures. ‘Tubes of this metal 
are said to be particularly suited for 
uses in the oil refining industry, 
where sulphur is encountered and for 
use in condensers, oil coolers, etc., 
where the cooling -water has a cor- 
rosive action. Some of the mechan- 
ical properties are as follows: 


Cast Rolled 
Tensile strength, Ib.... 42,000 84,000 
Reduction of area,. 
wae Up to 34 Up to 60 
Elongation on 2 in., 


Brinell hardness 
72 (average) 130 (soft) up to 171 (hard) 
This metal is also especially suit- 
able for valves and pumps in the var- 
ious industries where equipment is 
subject to corrosion or other deteri- 
orating action. 


Manometer Easily Read 


Ata Distance 


NEW LINE of manometers, 

and flow meters, specially de- 
signed to permit easy reading at a 
distance, has been brought out by the 
Meriam Company, 1955 West 112th 
St., Cleveland, Ohio. 

The scale is boldly marked, and 
the tube itself is almost twice the di- 
ameter of the usual type. The in- 
strument may therefore be placed 
overhead or at a considerable dis- 
tance from the observer. The ma- 
nometer can be used to show the 
pressure or flow of air, gas, steam or 
other liquid. 


Manometer with large cube 
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Pulleys are molded around ball 
bearings 


Molded Compound Pulleys 
LINE of molded compound pul- 


leys for various industrial appli- 
cations as in signal work, materials 
handling, elevators, etc., is announced 
by the General Electric Company, 
Schenectady, N. Y. 

The pulleys are made of “Texto- 
lite’ molded around ball bearings. 
The bearings are of the single-row, 
self-contained type with dust shields 
and the molded material is fabric 
’ filled compound. Four sizes are sup- 
plied in various combinations of pin 
diameters and bearings. 


Bellows-Type Industrial 
Steam Trap 


MBODYING a balanced-pressure 
principle with quick opening and 
closing without wire drawing, the new 
bellows-type trap introduced by W. 
H. Nicholson Company, Wilkes- 


Trap can be connected angle or 
straight through by changing pipe 
plug in body 
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Barre, Pa., is suitable for use with 
heating systems and all process steam 
applications in the pressure range 
from 0 to 100 pounds. 

The actuating element consists of 
a large diameter bellows suspended 
from the cover and carrying the valve 
disk on the lower side as shown in 
the illustration. The pressure on the 
inside and outside of the bellows is 
said to remain constant for any steam 
pressure and the trap will operate 
without adjustment on any pressure 
from 0 to 100 pounds. 

As long as steam is present in the 
trap the valve remains closed owing 
to the internal and external pressure 
on the bellows being in a balanced 
condition. The presence of water in 


the trap dissipates the internal pres 
sure and the valve opens owing to 
the pressure difference established. 
As the valve is wide open when cold. 
any air that collects in the trap and 
piping is automatically discharged 
when the steam is turned on. 

An important feature of the design 
is the possibility of using it either as 
an angle or straight-through trap by 
changing the pipe plug from the bot- 
tom connection to the side and vice 
versa. 

Capacities in pounds per hour 
range from 545 Ib. at 0 Ib. pressure 
to 7,720 lb. at 100 Ib. pressure for the 
$-in. trap and from 4,970 Ib. to 
70,500 at corresponding pressures for 
the 2-in. size. 


Three-Drum Water-Tube Boiler for 
Limited Space Conditions 


ESIGNED medium-sized 

installations and limited space 
conditions, the “L-Type” three-drum 
bent-tube boiler recently brought out 
by the Union Iron Works, Erie, Pa.. 
is made in sizes from 900 sq.ft. of 
heating surface up and for a wide 
range in working pressures. It is a 
three-drum unit with the two upper 
drums located on the same horizontal 
center line, giving the maximum 


the furnace. The design of the boiler 
and baffling provides for either top or 
rear smoke outlet as desired. 

A full-steel suspension construc- 
tion consisting of I-beams and 
H-columns is regularly furnished as 
standard equipment. The suspension 
carries the entire weight of the 
boiler. Owing to the compact ar- 
rangement of the boiler it can be 
shipped completely shop assembled in 


L-type boiler arranged 
for stoker firing with 
forced draft 


wy 


steam disengaging surface in the 
front drum. The upper drums are 
connected by two rows of water- 
carrying tubes, producing a circula- 
tion similar to that in a cross-drum 
boiler. The steam passes to the rear 
drum through a single row of circu- 
lator tubes, where it receives some 
superheat. The main tube bank is 
inclined and the entire lower row is 
fully exposed to the radiant heat of 


many sizes. It is carried in transit 
on the upper portion of the struc- 
tural frame and the lower legs are 
bolted in place in the field. The set- 
ting can be arranged for hand or 
stoker firing of coal as well as for 
gas or oil burning. 

Sizes available range from 8 to 
24 sections wide with heating sur- 
faces of from 900 to 4,650 square 
feet. 
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Spot News 


USE of 1400-lb. sieam pressure for 
the boilers at his Dagenham Works 
in England has been announced by 
Henry Ford. Each of the three boil- 
ers will have a rated capacity of 
slightly over 200,000 lb. of steam per 
hour at a temperature of 750 deg. F. 
Like the River Rouge boilers they 
will be equipped to burn either pul- 
verised coal or blast-furnace gas. 


COMPLETION of 750 miles of pipe 
line for the transmissiow of natural 
gas from the Kettleman Hills and 
Buttonwillow oil fields located about 
250 miles south of San Francisco, 
has been announced by the Pacific 
Gas & Electric Company.  Con- 
structed at a cost of approximately 
$27,000,000, these pipe lines will 
serve twenty counties in central and 
northern California. 


‘THE SIXTH UNIT of the Brook- 
lyn Edison Company's Hudson Ave- 
nue Generating Station was officially 
placed in operation last week. With 
a capacity of 145,000 hp. the new 
unit brings the total capacity of the 
station to over 600,000 hp. The re- 
maining space in the plant will be 
occupied by two 215,000-hp. units re- 
cently ordered, it was announced by 
officials of the company. 


MARKING the completion of the 
new central heating station of the 
Edison Electric Illuminating Com- 
pany of Boston, more than 150 mem- 
bers of the Massachusetts Chapter of 
the American Socicty of Heating & 
Ventilating Engineers, officials of 
the company and other prominent 
people attended a dinner at the plant 
on Oct. 20. The present installation 
consists of two pulvertsed-coal-fired 
boilers witha capacity of 250,000 lb. 
of steam per hour at a pressure of 
200 1b. gage. 
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Claude Predicts Sea-Water Plants 
at Cost of $60 per Kilowatt 


Assails critics, describes Cuban 
experiments and announces 
plans for 25,000-kw. plant in 
address before 800 engineers 
in New York 


N OCT. 22, before 800 engineers 

who packed the main auditorium 

of the Engineering Societies 
Building, New York City, Dr. Georges 
Claude, eminent French scientist, told 
how he had obtained power from trop- 
ical seas, and dramatically defended his 
work, against all critics. He announced 
plans for a 25,000-kw. sea-heat power 
plant, to be built near Santiago, Cuba, 
and predicted an ultimate cost for such 
plants of $60 per net kilowatt. The 
meeting was held under the auspices of 
the Metropolitan Section of the Amer- 
ican Society Mechanical Engineers. 

Dr. Claude, famous for air liquifica- 
tion, ammonia synthesis and the neon 
lamp, recounted costly and heart-render- 
ing failures experienced before the third 
giant tube, 64 ft. in diameter and 1} 
miles long, was successfully laid from 
the top of a cliff at Matanzas, Cuba, 
down: and out along the ocean bed to a 
depth of nearly 2,000 ft. He told of the 
actual production of power there from 
vapor produced by warm surface water 
and condensed by cold water pumped 
from the tube. 

Striking vigorously at those critics 
who consider his objectives visionary 
and commercially unattainable, Dr. 
Claude said that they are absolutely 
mistaken and that commercial utiliza- 
tion of this system is just around the 
corner. 


EXPLAINS OPERATION OF PLANT 


The operating principle of the Claude 
system was explained. First, said Dr. 
Claude, comes Carnots’ law that’ power 
is obtainable wherever heat reservoirs 
are available at two different tempera- 
tures and that the amount of this avail- 
able power increases with the tempera- 
ture difference and the heat quantities 
that can be handled. Next comes the 
fact, known in a general way for years 
and checked by Claude, that below 3,000 
ft. from the surface the ocean water 
from the poles to the equator has a 
practicaliy constant temperature rang- 


Georges Claude 


ing from 40 to 43 deg. F. This being 
the case, there is available in the 
tropics, with a surface temperature of 
75 to 85 deg., a working temperature 
difference ranging from 32 to 45 
deg. F. 

Claude’s scheme involves the-con- 
tinual circulation of tepid surface water 
into an open boiling chamber and back 
to waste, Paired with this is a condensing 
chamber, through which cold water 
pumped from the depths is circulated. 
A pipe passes from the boiling chamber 
to a steam turbine and from this to the 
condensing chamber. After vacuum has 
been originally established in the con- 
densing chamber by means of an air 
pump, vapor is given off by the warm 
water in the boiling chamber and is 
condensed by the cold water in the 
condenser. 

The principles involved are well 
known and old, but the resulting pres- 
sure range is very low compared with 
usual steam plant practice. For example, 
assuming vapor evolution at the max- 
imum temperature of 85 deg. F, the 
throttle pressure at the turbine cannot 
exceed 0.6 Ib. abs. The theoretical lower 
limit of steam pressure in the condenser, 
assuming air removal and 43 deg. F 
water, would be 0.14 pound. 

It was pointed out that Claude’s 
Matanzas installation reached a depth 
of less than 2,000 ft. In addition it 
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encountered special current conditions, - 
so that the available temperature dif- 
ference was far Iss from that just 
mentioned. 


Dr. Claude said that ‘the use of a 
second fluid working medium to obtain 
greater vapor density in the turbine 
and to eliminate the air pump would be 
impracticable. The reason given was 
the small difference of temperature 
available for heat transfer between sea 
water and the working fluid. 

One difficulty that was feared, but 
vanished in practice, was foaming of 
the sea water, with consequent damage 
to the turbine. 


CLAUDE ANSWERS CRITICS 


Low pressure, said Dr. Claude, raised 
no insurmountable difficulties although 
large turbines of suitable design have 
never been built!’ Fear that the cold 
water will rise considerably in. tempera- 
ture as it. is pumped through the long 
pipe are based on erroneous ideas, he 
said, and calculations show that even 
without insulation: the temperature rise 
will be small. 

He replied vigorously to the criticism 
that pumping power would be excessive, 
saying that both theory and experiment 
prove that the net pumping .head, in- 
cluding friction and that due to tempera- 
ture difference, will not. exceed three 
meters, or about ten feet. 

Man, said Dr. Claude, is more dif- 
ficult to. fight against than matter. He 
referred particularly to the criticism of 
his Matanzas demonstration where an 
auxiliary power consumption of 80 kw. 
was required to produce 22 kw. at the 
turbine. Dr. Claude defended this re- 
sult as of real practical value, point- 
ing out that a turbine at least ten times 
as large could have been served with 
the same auxiliary power consumption. 

He also called attention to the shal- 
lowness of this installation, the small 
temperature difference available to pro- 
duce power and the inefficient condenser 
design. The actual operating conditions 
in the final demonstration were 77 deg. 
F. and 0.44 lb. pressure in the “boiler” 
and 55 deg. F. and 0.28 Ib. pressure at 
the condenser. 


E1cut Tons per KiLtowatt-Hour 


For a large well-constructed plant, 
operating with a temperature difference 
of 43 deg. F., Dr. Claude predicted that 
500 kw. net could be obtained from a 
water flow of 1 cu.m. per second. This 
is equivalent to 16,000 Ib. per hour per 
kilowatt. 

Motion pictures shown by Dr. Claude 
dramatically depicted the fabrication 
and assembling of the great tube, in- 
cluding the first two which sank. 

In presenting Dr. Claude, Dr. 
Pegram, of Columbia University, re- 
ferred to his outstanding achievements 
in the production of liquid air, the 
synthesis of ammonia and the com- 
mercialization of the neon light. For 
these and other achievements Dr. 
Claude was selected as the A.S.M.E. 
medalist from France at the celebration 
of the Fiftieth Anniversary of the 
Society last spring. 
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Dedication of James H. Reed Station Marks 
Fiftieth Anniversary of Duquesne Co. 


ARKING 50 years of service in 

the greater Pittsburgh district, the 
Duquesne Light Company dedicated on 
Thursday, Oct. 16, the James H. Reed 
power station, located on Brunot Island. 
It was on Tuesday, Oct. 30, 1928, that 
ground for the $10,000,000 plant was 
broken by United States Senator David 
A. Reed, son of the man for whom the 
station was named, and two years later 
he delivered the dedicatory address 
pointing to Pittsburgh’s progress and 
development from a humble beginning 
to a municipality that stands in the 
front ranks of the great cities of the 
world. 

Five hundred of the outstanding men 
from various walks of life made the trip 
to the island to witness and hear the 
exercises which formally started the 
machinery of the first unit of the plant. 
Boarding the steamer Greater Pitts- 
burgh, the guests were treated to a 
pleasant boat ride of half an hour’s 
duration. Arriving at the island they 
were taken through the new station and 
later sat down to a delightful luncheon 
which preceded the dedication. 

In opening the program Frank R. 
Phillips, president of the company, paid 
tribute to the late jurist whose name 
the station bears and who for twenty 
years was president of the company. 
Senator Reed’s address followed, after 
which the mammoth station was started 
by J. D. Callery, veteran director of the 
light .company, who placed the ma- 
chinery in motion by passing his hand 
over a sensitive bulb, the Knowles grid- 
glow relay. At the conclusion of the 
exercises the entire party again passed 
through the station and shortly after- 


wards repaired to the boat for the re- 
turn trip to the city. 

One of the features of the dedication 
exercises was a souvenir book prepared 
especially for the occasion, a copy of 
which was given each guest. The book 
was attractively illustrated in color and 
black and white photographs of the 
plant. Divided into two parts, the text 
dealt with fifty years of public service 
and a detailed description of the new 
plant, including a sectional drawing. 

The James H. Reed power station as 
it stand: today represents the first step 
in the construction of a modern steam- 
electric generating station designed for 
an ultimate capacity of at least 240,000 
kw. The present installation consists 
of one 60,000-kw. generating? unit and 
three boilers. The building, however, is 
adequate to house the second unit and 
three additional boilers. The cost of the 
present installation was approximately 
$10,000,000. The station when com- 
pleted will have cost approximately 
$40,000,000. 

Three Stirling-type boilers, each with 
31,795 sq.ft. of heating surface and a 
capacity of 350,000 Ib. of steam per 
hour, serve the first generating unit and 
are arranged in a row next to the tur- 
bine room. The boiler room, however, 
is laid out for a double row of boilers, 
and is equipped with a 10-ton travelling 
crane. 

Dedication of the plant was doubly 
notable in view of the fact that for the 
first time in the history of the company 
the majority of the officers of H. M. 
Byllesby & Company were able to attend 
an affair of such import in the city of 
Pittsburgh. 
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James H. Reed Power Station at Brunot Island. Pittsburgh 


Program Announced for 


A.S.M.E. Annual Meeting 


Announcement has just been made 
of the program for the annual meeting 
of American Society of Mechanical 
Engineers to be held at the Engixeering 
Societies Building in New York City 
from Dec. 1 to 5. Among the many 
reports and papers scheduled for the 
technical sessions, the following are of 
particular interest to power engineers: 

“The Work Factor of Lubricating 
Oil,” by James G. O’Neill; “Evaluation 
of Steam Turbine Oil Stability,” by 
Clifford M. Larson; “Progress Report 
of the Hydraulic Division,” by Byron 
E. White; “Federal Water-Power Poli- 
cies,” by F. E. Bonner; “Method for 
Standardization of Centrifugal Pumps,” 
by Joseph S. Stepanov; “High-Pressure 
and High-Temperature Steam,” by C. 
F. Hirschfeld; “Engineering Aspects 
of Interchange of Power With Indus- 
trial Plants,” by B. F. Wood; “Com- 
bined Heat and Power Supply in 
Industrial Plants,” by W. F. Ryan; 
“Progress Report of Fuels Division,” 
by T. A. Mangelsdorf. 

“Heat Absorption in Water-Cooled 
Furnaces,” by William L, DeBaufre; 
“Radiant Heat Transmission Between 
Surfaces Separated by Non-Absorbing 
Media,” by H. C. Hottel; “Operating 
Experiences at Deepwater Station,” by 
K. M. Irwin; “Operation of the Hol- 
land Station,” by E. M. Gilbert; “Prog- 
ress Report of Oil and Gas Power 
Division,” by M. J. Reed; “Some 
Features of the Long-Distance Trans- 
mission of Natural Gas,” by George 
[. Rhodes and Edgar G. Hill; “Com- 
parative Resistances of Refractories to 
Coal-Ash Slags,” by R. K. Hursh; 
“Action of Slags on Firebrick and 
Boiler-Furnace Settings,” by T. A. 
Klinefelter and E. P. Rexford; “Fur- 
nace Gas Compositions and Tempera- 
tures in Underfeed-Stoker-Fired Boilers 
and Their Effect on Boiler Settings,” by 
Albert C. Pasini and Edward M. Sarraf. 


Court Upholds Pasadena’s 


Right to Refuse Boilers 


City officials of Pasadena, Calif., 
have been upheld by Judge Harry R. 
Archbald of the Los Angeles County 
superior court in their refusal to sign a 
contract for the purchase of two: boilers 
for the new addition to the plant of the 
municipal light and power department. 
In his decision, Judge Archbald denied 
the request of the Consolidated Steel 
Corporation, Ltd., which had asked for 
a peremptory writ of mandate requiring 
City Manager R. V. Orbison and 
Chairman R. L. Daugherty of the 
Pasadena Board of City Directors to 
consummate the deal for the boilers. 
The ruling held that the city was 
justified in refusing to accept the steel 
company’s boilers on the ground that 
they did not come up to the city’s 
specifications. 

The city originally awarded the con- 
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tract for the boilers to the steel company 
more than two months ago. After a 
check of the bid, city officials decided 
not to sign the papers, believing the 
bid would not provide boilérs suitable 
for the power plant. The court decision 
said ih part, “there is no hint in this 
proceeding of anything other than the 
highest good faith on the part of all of 
the parties.” 


Third 49,000-Hp. Unit Placed 


on Line at Pigeon River 


The third unit of the powerful Water. 
ville hydro-electric plant of the Carolina 
Power & Light Company has just been 
put into operation, it has been ane 
nounced by officials of the company at 
Asheville, N. C. The new unit adds 
49,000 hp. to the 98,000 produced by 
the other two units, bringing the total 
to 147,000 hp. 

The Waterville Station is located on 
the Pigeon River within a few feet of 
the North Carolina-Tennessee line. The 
station was opened last spring after two 
years and eight months had been spent 
in the construction of the plant. The 
dam is located more than six miles 
away from the station on the Pigeon 
River and the water is brought to the 
plant through a tunnel dug into the 
mountain. The dam is 182 ft. high and 
870 ft. long. The head is 755 feet. 


Acetylene Association to 
Meet in Chicago 


International Acetylene Association 
will hold its 31st annual convention in 
the Congress Hotel, Chicago, IIl., on 
Nov. 12 to 14 inclusive. The major 
portion of the program will be devoted 
to oxy-acetylene welding and cutting. 
Special sessions have been arranged on 
the metal working industry, building 
construction, piping and the distribution 
of oil, gas and water. Following are 
some of the interesting papers to be 
presented: “Oxy-Acetylene Committee 
Report,” by E. A. Doyle, president of 
the American Welding Scciety; “Weld- 
ing Piping Systems in Montgomery, 
Ward & Company Building in Chicago,” 
by W. H. McCaully; “Welding as Ap- 
plied to Sprinkler Svstems,” by F. B. 
Quackenbos, and “Tube Turns,” by 
R. E. Fritsch. 


‘A Terry Turbine 


In the caption for the illustration 
showing an exhibit of power plant ma- 
chinery now at the Museums of Peaceful 
Arts in New York City, which was pub- 
lished on page 627 of the Oct. 14 issue 
of Power, reference was made to the 
steam turbine shown in the foreground 
as one invented by DeLaval, a Swedish 
engineer. The turbine, however, is a 
1930 model machine, Type Z1, manu- 
factured by the Terry Steam Turbine 
Company of Hartford, Conn. 


John Fritz Medal Awarded 
to Rear Admiral Taylor 


The John Fritz gold medal, highest 
honor of the engineering profession in 
America, has been awarded for 1931 by 
the four founder engineering societies to 
Rear Admiral David Watson Taylor, 
retired, “for outstanding achievement in 
marine architecture, for revolutionary 
results of persistent research in hull 
design, for improvement in many types 
of warships and for distinguished serv- 
ice as chief constructor of the United 
States Navy during the World War.” 

Admiral Taylor, born in Virginia in 
1864, attended Randolph-Macon Col- 
lege from 1877 to 1881, and then entered 
the United States Naval Academy, 
from which he was graduated in 1885 
at the head of his class with the highest 
honors ever attained there up to that 
time. 

Among investigations by Taylor at 
the Mcdel Basin was the suction 
or hydraulic interaction between two 
vessels when passing. During 1912 to 
1913 he started experiments for exact 
information on aerodynamic forces. 
Pioneer work in 1905 on ventilating 
fans and pipes, together with his knowl- 
edge of hydrodynamics, had prepared 
him for aerodynamic work. He ac- 
cordingly built one of the first wind 
tunnels in this country, for some years 
the largest and most powerful in the 
world. 

Taylor was appointed chief of the 
Bureau of Construction and Repair of 
the United States Navy in 1914, and 
Rear Admiral in 1917. He is an 
honorary doctor of engineering of 
Stevens Institute of Technology and a 
doctor of science of George Washington 
University. He was the first American 
honored by the British Institution of 
Naval Architects with its gold medal. 
He is a past president and an honorary 
member of the Society of Naval Ar- 
chitects and Marine Engineers, a com- 
mander of the Legion of Honor of 
France, and a recipient of the United 
States Distinguished Service Medal. 


Propose New Standard for 
Steel Pipe Fittings 


A proposed American standard for 
steel pipe fittings has just been released 
by subcommittee no. 3 on steel pipe 
flanges and flanged fittings of the Amer- 
ican Society: of Mechanical Engineers’ 
sectional committee on the standardiza- 
tion of pipe flanges and fittings. Pro- 
posed as a supplement to the American 
standard for steel pipe flanges and 
flanged fittings (A.S.A., Bl6e-1927), 
the tentative standard covers steel-base 
fittings for pipes with maximum work- 
ing steam pressures of 250, 400, 600 and 
900 Ib. per square inch. 

It is now being distributed for criti- 
cism, and all comments and suggestions 
should be addres: -d to C. B. LePage, 
assistant secretary of the A.S.M.E., 29 
West 39th St., New York. 
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Over 1,000,000 Hp. to Be Developed in Canada 


on New St. Maurice River Projects 


HE ST. MAURICE RIVER, 
which empties into the St. Law- 
rence about midway between Montreal 
and Quebec City, is one of the largest 
sources of water power in Canada. 
Nearly 700,000 hp. has been developed 
and plans are being actively pushed to 
utilize 1,200,000 hp. more. The water 
rights on this river are controlled 
largely by the Shawinigan Water & 
Power Company. At three sites, La 
Gabelle, Shawinigan Falls and Grand 
Mere, the company has developed 
624,000 hp. and is installing two more 
units. La Gabelle plant is at La Gabelle 
Rapids, about 14 miles from the mouth 
of the river, and is located practically 
at tide water. This plant has four 
30,000 - hp., vertical - shaft, propeller- 
type wheels operating under a 60-ft. 
head. A fifth unit, rated at 32,000 hp., 
is being installed, making the total 
capacity of this plant 152,000 hp. 
Seven miles above La Gabelle are 
Nos. 1 and 2 Shawinigan Falls plants. 
No. 1 is an old station completed in 
1919 and has a capacity of 58,500 hp. 
In No. 2 plant there are seven units 
operating under a head of 145 ft. Five 
of these are double-runner horizontal- 
shaft machines having an aggregate 


capacity of 98,500 hp., and the other 
three are vertical-shaft machines, one 
of which has a capacity of 41,000 hp. 
and two 43,000 hp. each. This makes 
the capacity of this plant 225,500 hp. 
In addition, the company sells 55,000 
hydraulic horsepower to the Northern 
Aluminum Company and to the Belgo 
Canadian Pulp & Paper Company, 
making a total of 339,000*hp. developed 
at Shawinigan Falls. Nine and one- 
half miles above the Shawinigan Falls 
plant is Grand Mere, with an installed 
capacity of 165,000 hp. in six 20,000-hp. 
and two 22,500-hp. units operating 
under an 80-ft. head. A ninth unit, of 
24,500 hp. rating, being installed, will 
bring the capacity of this plant up to 
189,500 hp. All three plants are so 
located that the tail water of one is the 


DEVELOPMENTS ON THE St. MAuRICE RIVER 
IN ORDER OF THEIR LOCATION 


Ultimate 
Head, Capacity, 
in Ft. Hp. 
Rapide Sans Nom... .. 110 252,000 
Rapide Blanc......... 112 240,000 
Rapide des Coeurs... .. 70 112,000 
Rapide du Lievre.... .. 83 124,000 
Rapide 87 132,000 


head water of the other. These plants, 
including the hydraulic power sold, have 
an aggregate capacity of 680,500 hp. 

Several storage reservoirs have been 
created on this river, the largest being 
formed by Gouin Dam. This reservoir 
has a capacity of 3,662,000 acre-ft. and 
with the smaller reservoir has increased 
the minimum flow of the river from 
6,000 to 17,000 sec.ft. Future develop- 
ments will further increase the flow. 

Plans are now under way to develop 
six sites on the upper part of the river 
that will produce an additional 1,200,000 
hp. The map shows the location of 
these projects. The first to be developed 
is Rapide Blanc, which will back water 
up the river about 25 miles. In the 
winter this long stretch of still water 
will freeze over and form a good ice 
cover above the plant to prevent trouble 
from frazil ice. This was a deciding 
factor for building the Rapide Blanc 
plant first. Work has been started on 
the project and the initial installation 
will be four 40,000-hp. units to operate 
under a head of 112 ft. The ultimate 
development will have six units and a 
total capacity of 240,000 hp. Plans call 
for the first units to go into service in 
1932. A 220,000-volt transmission line 
has been built to connect this plant into 
the company’s system. This line is 
being used to transmit power from the 
Shawinigan system to Rapide Blane for 
construction purposes. 

Following the construction of Rapide 
Blane plant, the Trenche development 
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will probably come next, with an ulti- 
mate capacity of 348,000 hp. and a head 
of 160 ft. Rapide Sans Nom will be 
the third development, with an ultimate 
capacity of 252,000 hp. and a 110-ft. 
head. This development is about 115 
miles from the mouth of the river. 

No decision has been made as to the 
order in which the three projects above 
Rapide Blanc will be built. The three 
developments will utilize the total fall 
in the rive ‘ between the Manonan River 
and the forebay level of Rapide Blanc 
development and will be at Rapide des 
Coeurs, Rapide du Liévre and Rapide 
Allard. Rapide des Coeurs plant will 
have an ultimate capacity of 112,000 hp. 
at 70-ft. head. The ultimate capacity 
of the Rapide du Liévre development 
will be 124,000 hp. with a head of 83 
ft., and that at Rapide Allard will be 
132,000 hp. at 87-it. head. These six 
projects will utilize the total head in 
the river for about 75 miles, and the 
tailwater of one plant will be the head 
water of the next. The present storage 
capacity on the St. Maurice River is 
sufficient to produce over one billion 
kilowatt-hours per year in the plants 
at Grand Mere, Shawinigan Falls and 
La Gabelle. With the six new plants 
in operation the power value of the 
stored water will be more than doubled. 


H. H. Dow, Noted Chemist 


and Engineer, Dies 


Herbert Henry Dow, internationally 
known chemist and president of the 
Dow Chemical Company of Midland, 
Mich., died Oct. 15 at the Mayo clinic 
in Rochester, Minn., of cirrhosis of the 
liver. Besides holding an honorary 
degree in mechanical engineering, Dr. 
Dow was generally recognized as one 
of the five foremost chemists in the 
world, with more than 100 chemical and 
metallurgical, patents to his credit. 

Born in Belleville, Ont., on Feb. 26, 
1866, Dr. Dow came to this country at 
the age of two months and received his 
early training at Cleveland, Ohio, In- 
heriting the inventive mind of his 
father, Joseph, he sought technical 
education at the Case School of Applied 
Science, from which he graduated in 
1888. Though studying to be a chemist, 
his father’s experiments with the steam 
turbine so interested him in thermo- 
dynamics that he chose as the subject 
for his thesis, the economic combustion 
of fuel in steam boilers. This interest 
in thermodynamics, he later wrote, was 
of untold value to him in working out 
processes of chemical manufacture. 

Experiments after graduation led him 
to Midland to investigate the rich de- 
posits of brine there. He perfected an 
electrolytic process for the extraction 
of bromine from brine that revolution- 
ized the chemical industry. Fighting 
through three failures he finally estab- 
lished the Dow Chemical Company in 
1897 and became the world’s largest 
manufacturer of bromine and_ allied 
products. His inventive genius brought 
forth numerous processes and equip- 
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ment to produce chemicals on a com- 
mercial scale. For this he was granted 
over 100 patents and rose to world fame. 

His outstanding ability was soon 
recognized in other than the chemical 
field, and for years he was retained by 
the Westinghouse Electric & Manufac- 


Herbert H. Dow 


turing Company as a consulting engi- 
neer on power matters. 

Recently the University of Michigan 
conferred an honorary degree in me- 
chanical engineering upon him, Case 
School made him honorary doctor of 
engineering and he was awarded the 
Perkin medal for 1930, the highest 
award in chemistry. 
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How’s Business ? 
NDISMAYED by the in- 


decision of business leader- 
ship, financial conservatism, and 
the confusion of political cross- 
currents here and abroad, the 
fundamental though blind forces 
of human needs are again 
slowly laying the basis for 
future recovery. The mass of 
final buyers are more keenly 
alive to bargain values offered 
by energetic merchandisers than 
are manufacturers who are 
offered the lowest raw material 
prices in many years. Con- 
sumption eats steadily into sup- 
plies as industrial production 
lags. Though, as the decline in 
our index this week from 87.1% 
of normal to 84.7% suggests, 
the general measures of gradual 
improvement are wavering and 
confused, many favorable factors 
are to be seen beneath the sur- 
face. Commodity prices in re- 
cent weeks -have tended to hold 
up against the deflation process 
still under way in securities.— 
The Business Week, Oct. 29. 


Obituary 


Epwarp P. Roserts of Cleveland, 
Ohio, one of the city’s best known engi- 
neers, died last week at his home in 
Lakewood. Mr. Roberts was 73 years old 
and a member of the engineering firm 
of Roberts & Abbott. He was the city’s 
first smoke commissioner and served 
as president of the Cleveland Engineer- 
ing Society from 1911 to 1913. Born 
in New York City, he graduated from 
the Stevens Institute of Technology 
with the class of 1877. For a time he 
was an associate professor of elec- 
tric engineering at Cornell University. 
Later he developed the Roberts smoke 
chart for measuring smoke density. He 
was a member of the electrical jury 
which passed on displays for the St. 
Louis World’s Fair in 1904 and had 
contributed many articles to engineering 
publications, 


WILLIAM WILBERFORCE COLLINS, re- 
tired hydraulic engineer, died Oct. 22 
at the home of his son-in-law in 
Jamaica, N. Y. Born 77 years ago, 
Mr. Collins was a graduate of Brown 
University. For many years he and his 
father, the late James Porter Collins, 
installed hydro-electric plants in this 
country and foreign lands. Later he 
had served in a similar capacity for 
Fall River, Mass., and Bridgeport, 
Conn., concerns. 


Personals 


Dr. Avsert E. Guy, who many 
readers will recall was a well-known 
authority on pumps and a former con- 
tributor to Power but who subsequently 
turned his engineering training to the 
study and practice of osteopathy, has 
returned to the United States after 
some years of successful practice of 
osteopathy in Paris. He is living at 
East Syracuse, N. Y. His many for- 
mer friends will be interested to know 
that his work is the subject of a recent 
commendatory editorial inthe Journal of 
the American Osteopathic Association. 


H. C. Harrison, formerly associated 
with the Engineering Experiment Sta- 
tion of the Ohio State University at 
Roseville, Ohio, has taken a position 
with the Westinghouse Electric & 
Manufacturing Company of Pitts- 
burgh, Pa. 


DonaLp E. BurHam has taken a 
position as assistant engineer with the 
Hydro-Electric Power Commission of 
Ontario at Hamilton, Ont. He was 
tormerly with the Canadian Westing- 
house Company. 


W. H. Assott is now connected 
with the Newfoundland Light & Power 
Company on the Pierres Brook develop- 
ment and is located at St. Johns, New- 
foundland. Mr. Abbott, who was 
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formerly with the Foundation Maritime 
Company at Montreal, was at one time 
assistant superintendent for the Founda- 
tion Company of Canada, Ltd., on the 
construction of the Ghost River power 
project for Calgary Power Company. 


E. L. Mitts, of the Bastian-Blessing 
Company, has just been elected presi- 
dent of the Gas Products Association 
for the coming year. This is the first 
time in the history of this twelve-year- 
old trade association that a manu- 
facturer of welding equipment has been 
elected president, the former presidents 


having all been manufacturers of 
oxygen gas. Other officers e'ected in- 
clude: A. J. Fausex of the Modern 


Engineering Company and W. H. Bat- 
LANCE of the Electrolux Company, first 
and second vice-presidents respectively. 
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Business Notes 


STRONG-SCOTT MANUFACTURING CoM~ 
2ANY, Minneapolis, Minn., announces 
that work will start at once on the 
erection of its new $185,000 factory 
building at the Northwestern Terminal. 
This action has been caken, the company 
says, as an aid to unemployment. The 
plant will be 100x360 ft. with a full 
basement and one story. 


CHAIN Bett Company, Milwaukee, 
Wis., announces that the new address 
of the Milwaukee works of the com- 
pany—where the main office, grey foun- 
dries and chain manufacturing plants 
are located—is now 1600 West Bruce 
Street. Formerly the address was 736 
Park Street. The address of the West 
Milwaukee works—where the concrete 
mixer plant, engineering and conveyor 
plants and malleable foundries are lo- 
cated—has been changed from 39th 
Avenue and Orchard Street to South 
45th and Orchard Streets. 


Link-BE_t Company, Chicago, IIl., 
has just closed a contract for $125 000 
covering the installation at its Indian- 
apolis foundry of a_ pulverized-coal 
system. A building to house the system 
and alterations in the plant will be 
included in the improvements. The 
system will modernize the process of 
firing the melting and annealing fur- 
naces and heating boilers. 


Henszey De-ConceNTRATOR Com- 
PANY, Watertown, Wis., announces the 
appointment of H. P. Rodgers & Com- 
pany, 528 Leader Bildg., Cleveland, 
Ohio, as its district sales representative 
for the Cleveland territory. 


MULTI-VALVE CorpoRATION, New 
London, Conn., announces that L. A. 
Ward has just been made sales manager 
of the company. Mr. Ward was 
formerly connected with the Homestead 
Valve Manufacturing Company of 
Coraopolis, Pa., as Eastern sales man- 
ager with headquarters in New York. 
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OMING 
CONVENTIONS 


American Society of Mechanical En- 
g.neers. Annual meeting in New 
York City, Dec. 1-5. National 
Fuels Meeting in Chicago, Ill., Feb. 
10-13, 1931. Seeretary, Calvin 
Fong 33 West 39th St., New York 

ity. 


American Institute of Electrical En- 
gineers. District meeting at Louis- 
ville, Ky., Nov. 19-22. Annual 
Winter convention in New York 
City, Jan. 26-30, 1931. Secretary, 
F. L. Hutchinson, 33 West 39th St., 
New York City. 

American Society of Refrigerating 
Engineers. Annual meeting at the 
Hotel New Yorker, New York 
City, Dec. 3-6. Secretary, David 
L. Fiske, 37 West 39th St., New 
York City. 


International Acetylene Association. 
Annual convention at the Congress 


Hotel, Chicago, Ill, Nov. 12-14. 
Secretary, A. C. Morrison, 30 East 
42nd ‘St., New York City. 


Midwest Power Engineering Confer- 
ence and Exposition. Fifth meet- 
in Chicago, Ill., Feb. 10-13, 
1931. Secretary, George E. Pfis- 
terer, 308 West Washington St., 
Chicago, IIl. 


National Association of Practical 
Refrigerating Engineers. Annual 
convention and exhibition at the 
Hotel Peabody, Memphis, Tenn., 
Nov. 11-14. Secretary, Edward H. 
5707 West Lake St., Chicago, 


National Power Show. Grand Cen- 
tral Palace, New York City, Dec. 
1-6. Manager, Charles F. Roth, 
ga Central Palace, New York 
City. 


Stoker Manufacturers Association. 
Fall meeting at the Homestead, 
Hot Springs, Va., Nov. 3-5. Secre- 
tary, William V. McAllister, Foot 
of Walker St., Detroit, Mich. 


Trade Catalogs 


VaLves — Illustrated bulletin giving 
construction details and installation data 
on Yarway blow-off valves, Yarnall- 
Waring Company, Chestnut Hill, Phila- 
delphia, Pa. 


INnpusiry—Pumps, turbines, com- 
pressors and speed reducers for the oil 
industry are described and_ illustrated 
in a 40-page publication of the De Laval 
Steam Turbine Company, Trenton, N. J. 


We LpING — Illustrated bulletin de- 
scribing the fusion welding process 
developed and used by the Babcock & 
Wilcox Company, 85 Liberty St., New 
York City. 


Compressor PLANts—Catalog 101 
illustrating and describing the com- 
pressor stations constructed for oil and 
natural gas distribution svstems by the 
J. B. Gill Corporation, 29th and Orange 
Sts., Long Beach, Calif. 


Borters—Catalog No. 98 giving full 
details, with illustrations and blueprints, 
on Murray Type A water-tube boilers, 


Murray [ron Works Company, Burling- 
ton, Iowa. 


PULVERIZERS—Illustrated bulletin de- 
scribing American Type §S rolling-ring 
all-steel crushers and pulverizers, Amer- 
ican Pulverizer Company, 1249 Mac- 
klind St., St. Louis, Mo. 


Pumps—Bulletin No. 1647 giving full 
data on Type SSU centrifugal pumping 
units, Allis-Chalmers Manufacturing 
Company, Milwaukee, Wis. 


Grars—Catalog No. 30 giving com- 
plete information on small and medium 
size gears, Ohio Gear Company, 1333 
East 179th St., Cleveland, Ohio. 


v 


Fuel Prices 


FUEL OIL 


New York—Oct. 23, f.o.b. Bayonne, 
N. J., 28@34 deg., Baume, industrial 
use, tank-car lots, 4.5c.@5c. per gal.; 
f.o.b. Bayway, 36@40 deg., furnace, tank- 
car lots, 6c.@6.25c. per gal. 


St. Louis—Oct. 15, tank-car lots, f.o.b. 
St. Louis, 24@26 deg., $1.345 per bbl., 
or 42 gal.; 26@28 deg., $1.445 per 
bbl.; 28@30 deg., $1.595 per bbl.; 30 
@32 deg., $1.695 per bbl.; 32@36 deg., 
gas oil, 4.026c. per gal.; 38@40 deg., 
distillate, 4.65lc. per gal. 


Pittsburgh—Oct. 15, f.o.b. local re- 
finery, 34@36 deg., fuel oil, 3.75¢.@4c. 
per gal.; 36@40 deg., 3.873c.@4c. 


Philadelphia — Oct. 15, 13@19 deg., 
$1.05@$1.10 per bbl. or 42 gal.; 18 deg. 
plus, $1.475@$1.525 per bbl.; 23@27 ae. 
$2.00@$2.05 per bbl. 


Cincinnati — Oct. 21, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baumeé, 
5.25c. per gal.; 26@30 deg., 5.5c. per 
gal.; 30@32 deg., 5.75c. per gal. 


Chicago—Oct. 15, tank-car lots, f.o.b. 
Oklahoma. freight to Chicago, 90c. per 
bbl. or 42 gal.; 22@26 deg., 65c. per 
bbl.; 26@30 deg., 80c. per bbl.; 30@32 
deg., 90c.@95c. per bbl. 


Boston—Oct. 20, tank-car lots, f.o.b., 
12@14 deg., Baumé, 3c. per gal.; 28@ 
32 deg., 5c. per gal. 


_ Dallas—Oct. 18, f.o.b. local refinery 
26@30 deg., $1.10 per bbl. or 42 gallons. 
COAL 

Bituminous At Mine, for Price 
"(Net Tons) Shipment to per Ton 
Pool 9, super low-vol.. New York... $1. be @$2.25 
Pool 10, hr.gr. low-vol. New York... 1.70 @ 1.85 
Pool 11, low-vol...... New York... 1.60 @ 1.75 
Smokeless, mine-run.. Chicago..... 
Smokeless, slack..... Chicago..... -50 @ 1.50 
Harlan, Kv., slack.... Chicago..... 50 @ 
Franklin, mine-run Chicago. .... 
Franklin. Ill., screen... Chicago..... 1.20 @ 1.60 
Ind. 5th Vein, m.-r.... Chicago..... 1.50 @ 1.85 
Standard IIl.,mine-run St. Louis... 1.50 
W. Ky., mine-run.... Louisville.. 85 @ 1.25 
W. Ky , slack Louisville. . 25 @ «50 
Pittsburgh, mine-run. Pittsburgh... 1.50 @ 1.60 
Smokeless, mine-run.. Cincinnati... 1.85 @ 2.25 
Smokeless, slack... .. Cincinnati... 1.00 @ 1.35 
Kanawha, mine-run.. Cincinnati... 1.10 @ 1.35 
Kanawha, slack...... Cincinnati. . . 50@ .75 
Anthracite At Mine. for Price 
(Gross Tons) Shipment to per Ton 
Buckwheat.......... New York... $3.50 
New York... 1.50 
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New Plant Construction 


COMPILED By THE MCGRAW- HILL BUSINESS NEWS DE- 
PARTMENT, WHICH IS PREPARED TO FURNISH A MORE 
COMPLETE DAILY SERVICE TO THOSE WHO WISH IT 


Calif., San Francisco — State Harbor Com- 
mission, plans an election to vote $10,000,000 
bonds for harbor. improvements, including ex- 
tensions to refrigeration terminal, $500,000. F. 
G. White is chief engineer. 


Ind., Fort Wayne—City plans waterworks im- 
provements, including filtration plant, aqueduct 
to divert water in city mains, increased to 24 
nug.p.d. damming on St. Josephs River. $2.500,- 
000. Hood, Becker, Shoecraft & Drury, Ann 
Arbor, Mich., are engineers. 


Ind., Goshen — City awarded contract for 
new electric generating equipment, three 900 hp. 
Diesel engines and generators in connection 
with electric light plant to Fairbanks, Morse & 
Co.. 9 South Wabash Ave., Chicago, Ill. 
$238.681. 

Mass., Bridgewater — Dept. of Correction, 
awarded contract for alterations to boiler 
house, including two new boilers at State Farm 
to Pilgrim Construction Co., Bridgewater. Esti- 
mated cost $40,000. 


Neb., Hastings—City awarded contract for a 
2 story, 62 x 82 ft. addition to water and light 
plant at North Hastings Ave., to E. Ellis, St. 
Joe and South Sts. Estimated cost $20,000. 


N. J., Jersey City—C. H. Ziegler, 26 Journal 
Sq., Archt., will receive bids about Nov. 15 for 
the construction of a 1 story, 100 x 100 ft. 
ice plant for Mongiello Bros., 625 Communipaw 
Ave. Estimated cost $50,000. 


N. J., Newton—Town Committee, Spring St., 
will receive bids until Nov. 5 for extensions 
to Sparta and Clinton Sts. sewage treatment 
works, including station, ete.  Esti- 
mated cost $100.0 T. F. Bowe. 110 Wil- 
liam St., New Yok, N. Y., is engineer. 


N. d., Trenton — Dept. of Institutions & 
Agencies, State Office Bldg., received lowest bid 
for the construction of a 45 x 90 ft. power 
house at New Jersey State Prison from J. H. 
Morris, 211 North Montgomery St. Estimated 
cost $40,000. C. N. Leathem, Jr., c/o Div. 
Arch. & Const., State Office Bldg., is engineer. 


N. Y., Auburn—Dept. of Correction, State 
Capitol, Albany, will receive bids until Nov. 
26 for the construction of a new power plant, 
foundry shop, ete., at Auburn Prison, here. 


N. Y., Huntington—Long Island Ice Corp., 
awarded contract for the construction of a 1 
story, 30 x 155 ft. ice manufacturing plant 
to P. M. Sterling, Huntington. 


N. Y., Ithaca—Commissioner of Education, 
Education Bldg., Albany, will receive bids until 
Oct. 30° for refrigeration work, plant industry 
building for New York State College of Agricui- 
ture, Cornell University here. 


N. Y., New York—New York, New Haven 
& Hartford R.R., Grand Central Terminal, 
awarded contract for the construction of a re- 
frigerated warehouse at Locust Ave. and East 
132nd St. to The Austin Co.. 120 Broadway. 
R. L. Pearson, New Haven, Conn., is chief en- 
gineer. The Great Atlantic & Pacific Tea Co., 
420 Lexington Ave., New York, is lessee. 


N. D., Grand Forks — City voted $225,000 
bonds for waterworks improvements, including 
pumping station, purification plant, storage 
tank. ete. Burns & McDonnell, 403 Interstate 
Bidg., Kansas City, Mo., are engineers. 


Okla., Hennessey—Hennessey Ice Co., plans 
the construction of a new ice plant to replace 
one recently destroyed by fire. Estimated cost 
$25,000. Private plans. 


Tex., Beaumont—Hawley, Freese & Nichols, 
Capps Bldg., Fort Worth, Engrs., made report 
and recommended waterworks improvements to 
include pipe line, pumping equipment and prob- 
ably a huge retaining reservoir for City of 
Beaumont. Estimated cost $1,400,000. Date 
for bond election will be set at once. 


Tex., Pampa—Southwest Food & Refrigerat- 
ing Co., c/o Chamber of Commerce, is having 
preliminary plans prepared for the construction 
of a 70 ton ice manufacturing and cold storage 
plant. Estimated cost $100,000. Private plans. 


Tex., Port Arthur—City, c/o J. W. O'Neal, 
Mayor, will receive bids until Nov. 11 for the 
construction of two waterworks pump houses 
and remodeling press building. Estimated cost 
$120,000. J. B. Converse Co. are engineers. 


Utah, Mount Pleasant—City plans an election 
Yov. 4 to vote $40,000 bonds for the construc- 
tion of a_hydro electric plant. Caldwell & 
Richards, Templeton Bldg., Salt Lake City, are 
engineers, 


Wash., Wenatchee — City will receive bids 
“bout Nov. 15 for an electric pumping plant, 
11.000 g.p.m. capacity, ete., in connection with 
Howard Flat Irrigation Project in a" county 
near here. Estimated cost $300,000 WwW. T. 
Batcheller, Dexter-Horton Bldg... Seattle, is 
engineer. 
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N. S., Shelburne—Shelburne Fisheries, Ltd.. 
plans the construction of a cold storage plant. 
Estimated cost $50,000 


Equipment 
Wanted 


Motors, Engines, Pumps, ete.—Port Arthur, 
Tex.—City will receive bids until Nov. 6 for 
motors, engines, pumps and other equipment for 
waterworks. $350,000. 


Pump—Claremore, Okla.—City plans to pur- 
ehase a motor driven centrifugal pump _ for 
waterworks. 


mpeg Okla.—City plans to purchase 
a 250 g.p.m. 225 ft. head centrifugal pump for 


Pumping Equipment—Los Angeles, Calif.— 
Harbor Commission, rejected bids opened 
Sept. 10 for pumping equipment, motors, etc., 
all in connection with Fish Harbor Salt Water 
Supply Line. 


Pumping Equi t—D n Okla.—City 
plans to purchase > pumping equipment for pro- 
posed waterworks improvements. Estimated 
$15,000. 


Pumping Equipment—Hominy, Okla.—City 
plans to replace present steam pumping equip- 
ment with oe engine driven pumping equip- 
ment. $30,000 


Pumping meniiis —Hinton, Okla. — City 
plans to purchase pumping equipment, etc., for 
proposed waterworks improvements. Estimated 
cost $15,000. 


Pumping Equipment — Lucerne, Wyo. — 
Lucerne Irrigation Dist., plans to purchase 
pumping equipment, ete., in connection with 
irrigation project. Estimated cost $46,962. 


Pumps—Rando!'ph Field, Tex.—Constructing 
‘Quartermaster, will receive bids until Nov. 14 
for furnishing and installing four deep well 
pumps and three Booster surface pumps and 
equipment. 


Transformers—Chippewa, Ont.—Bd. of Com- 
missioners, W. A. McDowell, Secy. and Treas., 
Niagara Falls, will receive bids until Oct. 31 for 
three 360 kva. transformers, ete., for filtration 
plant and pumping station here. 


Industrial 
Projects 


fll., Bloomington—Keiser Van Leer Co., M. 
L. Van Leer, Pres., manufacturers of machinists 
tools, plans the construction of a 2 story fac- 
tory, shipping and storage building on Robinson 
St. Estimated cost $50,000. Architect not 
selected. 


Tll., Deecatur—A. E. Staley Mfg. Co., awarded 
contract for the construction of a 3 ‘story, 36 
x 132 ft. starch grinding plant on North 22nd 
St.. to H. L. Simmons Construction Co., Citi- 
zens Bank. Estimated cost $100,000. 


Ill., Libertyville—Nimrod -Co., awarded con- 
tract for a 1 story factory for the manufacture 
of equipment for hunters to Libertyville Con- 
struction Co. Estimated cost $40,000. 


Mass., Malden — Malden Electric Co., 157 
Pleasant St., plans the construction of a serv- 
od station. Estimated cost $50,000. Private 
plans. 


Mass., Pittsfiel'd—-General Electric Co., E. A. 
Wagner, Gen. Megr., will soon award contract 
for the construction of a 1 story, 150 x 550 
ft. transformer tank plant on Tyler St.  Esti- 
mated cost $1,000,000. Private plans. 


Minn., Minneapolis—Strong-Scott Mfg. Co., 
Third St. S., awarded contract for a 1 story, 
100 x 360 ft. factory for the manufacture of 
flour mill and grain elevator machinery and 
coal pulverizers at Taft between Traffic and 
Kennedy Sts. to Pike & Cost 416 South Fifth 
St. Estimated cost 185,000 


0., Cleveland —- Acme Rayon Corp., P. S. 
Green, Pres., 1294 West 70th St., had plans 
prepared for a 1 story addition to boiler house. 
Estimated cost $40,000. G. S. Rider Co.. 
Marshall Bidg., are architects and engineers. 


0., Midd’etown—Raymond Paper Co.. is hav- 
ing plans prepared for the construction of a 1 
story, 110.000 sq.ft. paper bag factory. Esti- 
mated cost $150.000. Lockwood. Greene & Co.. 
Hanna Bldg., Cleveland, are architects and 
engineers. 


0., Norwood (Cincinnati P. 0.)—Jackson Box 
Co., 4927 Beech Ave., awarded contract for 
the construction of a 1 story factory ~here to 
The Austin Co., alge Euclid Ave., Cleveland. 
Estimated cost $100,000. 


Pa., Farmers Valley—McKean County Refin- 
ing Co., awarded contract for the construction 
of a pipe still including small pumphouse to 
E. B. Badger & Sons Co., 271 Madison Ave.., 
New York, N. Y. Estimated cost $200,000. 


Pa., St. Marys—Spear Carbon Co., D. Miller, 
Gen. Mer.. is receiving bids for the construction 
of a 1 story, 82 x 119 ft. carbon electrode 
plant. Estimated cost $40,000. C. Lyons is 
chief engineer. 


Man., Winnipeg—Christie, Brown & Co., Ltd., 
192-202 King St. E., Toronto, Ont., is having 
plans prepared for a 125 x 462 ft. biscuit fac- 
tory, including refrigeration plant, ete., on 
Notre Dame _ Ave. here. Estimated cost 
$750,000. 


Man., Winnipeg — Manitoba Rolling Mills, 
plans addition to plant for re-rolling of rails 
into reinforcing steel and industrial rail sizes. 
Initial cost $100,000. 


Ont., Gravenhurst—Rainbow Craft Ltd., is 
having plans prepared for the construction of 
a 1 story, 80 x 250 ft. boat building plant. 
Catto & Catto, 1 Wellington St., Toronto, are 
architects. Complete equipment will 
required, 


Buildings 


Ill., Chicago—Bd., of Education, E. Withall, 
Bus. Mer., 188 West Randolph St., will receive 
bids until Nov. 12 for the construction of 
Wendell Phillips senior high school, including 
steam heating system, ete., at 50th and State 
Sts. P. Gerhardt, 188 West Randolph St., is 
architect. 


Mass., South Billerica — Middlesex County 
Commission, . B. Barlow, Chn., Cambridge, 
will receive bids until Nov.'4 for the construc- 
tion of a house of correction, including heating 
and ventilating systems at Maloney Estate here. 
Estimated total cost $1,075,0 


N. Y., New York—Two inn Ave. Corp.. 
S. L. Adler, pres., 10 5th Ave., is having 
sketches made for an apartment building at 
West 8th St. and 5th Ave. Estimated cost 
$3,000,000. Walker & Gillette, 599 Madison 
Ave., are architects. 


N. J., Newark—E. E. Stout, Gibraltar Bldg., 
Archt. and Enegr., will receive bids until Oct. 
31 for the construction of a 5 and 6 story 
apartment building, including steam heating 
system, boilers, elevators, ete., at Frelinghuysen 
and Evergreen Aves. for Prudential Insurance 
Co., Prudential Bldg. Estimated cost $1,000,000. 


N. J., Paterson — Goodman & Shulman, 20 
Smith St.. Archts., will receive bids about Dec. 
15 for the construction of a 10 story medical 
tower office building, including steam heating. 
ventilation systems, boilers, elevators, etc., at 
Broadway and Auburn St., for Medical Tower 
Building Corp., c/o architect. Estimated cost 
$600,000, 


N. Y., New c/o H. S. Hillyer 
& Co. and S. L. Adler, 10 5th Ave., is having 
sketches made for the construction of co-opera- 
tive apartment buildings at Washington Sq. 
and 5th Ave. Estimated cost $3,000,000. 
Walker & Gillette, 599 Madison Ave., are 
architects. 


Tex., Kerrville—Owner. c/o Livesay & Wide- 
man, 607 San Jacinto Bidg., Beaumont, plans 
the construction of a 15 story hotel and sana- 
torium, including pool, ete.  Esti- 
mated cost $1,950,0 


N. Y., New cir ll of Correction, R. C. 
Patterson, Jr., Comr., Municipal Bldg., received 
low bids for the construction of a prison, in- 
cluding power plant, ete., at Rikers Island 
Penitentiary, East River. Total cost $7,596,375. 


0., Cleveland—Cleveland Terminals Building 
Co., R. Sharpe. V. Pres. and Gen. Mgr., Terminal 
Tower, awarded contract for the construction 
of a 12 story department store at West 
Prospect Ave. and Ontario St. to_Lundoff-Bick- 
nell Co., B. F. Keith Bldg. Estimated cost 
£19 000.000. Steam heating, ventilation and re- 
frigeration systems, boilers, pumps, elevators, 
ete., will be installed. Highbee Co., East 14th 
St. and Prospect Ave., is lessee. 


N. Y., New York—Philip Ohl Market, 846 
Amsterdam Ave., lessee, plans the construction 
of a 75 x 94 ft. market. refrigeration plant. 
stores and apartments. Estimated cost to ex- 
ceed $150, 
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